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CLINIC OF DR HENRY A CHRISTIAN 
Peter Bent Brigham Hospital 


SOME CLINICAL SIMILARITIES BETWEEN PATIENTS 

WITH PERNICIOUS ANEMIA AND THOSE WITH 

POLYCYTHEMIA 

Today before shomag you the patient I am going to gi\e 
you m brief his history and discuss it from the pomt of ^•lew 
of diagnosis The patient, Med No 23,205, is a man fifty-five 
years old He vras admitted to the Peter Bent Bngham Hospital 
on jMarch 6, 1924, complammg of weakness, dyspnea on exertion, 
gas on the stomach, and an uncomfortable sensation m the 
epigastnum after meals His family' history and past history 
are entirely negative as regards any' relation to his present 
condition His present illness appears to date back three years, 
when the patient began to have distress after meals, a sensa- 
tion of V eight m the epigastnum, and a lump m the throat 
Smee that time he has noticed an mcreasmg weakness, and 
for the past eight months he has been tired for almost all of 
the time Sometimes for three to four day's he will feel fairly 
veil, and then his symptoms vill recur and his gastnc com- 
plamts becofne worse For the past eight veeks he has had 
shortness of breath on exertion and v eakness Six v eeks ago 
the dyspnea became so marked that he was obhged to resign 
his position as cantor in the Symagogue because he could_not 
sing well any' more At times he has noticed a pncklmg 
sation m his toes Notwathst^nbm^‘'fh^ ^Symptbirs 
not been confined to his bed { T ; n « n vr 
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The symptoms complained of by this patient point to a pos- 
sible cardiac weakness of some sort or to some defect m the 
blood responsible for the weakness and dyspnea With cardiac 
msuffiaency one often gets symptoms referred to the stomach 
of one sort or another In most cases of cardiac insufBciency 
d)^snea is a more proimnent s3anptom than weakness, and the 
dyspnea antedates the gastric disturbances rather than the gas- 
tric disturbances precedmg for a considerable period of time 
the d)rspnea and weakness as occurred m this patient 

As already suggested, a defective blood-content, particu- 
larly anemia of some sort, would readily explain the weakness, 
and the anemia, if marked, would eiplam the dyspnea Also 
It is true that associated ivith anemia, and often among its 
early symptoms, are a vanety of gastro-mtestmal S3miptoms 
You wll note that this patient complamed, too, of a prickling 
sensation m his toes, such sensory disturbances, particularly 
m the hands but sometimes m the feet, very frequently occur 
m patients ivith anemia 

Now if this patient has cardiac msn&aency, one would 
expect when he is seen that he would show cyanosis, evidence 
of a cardiac lesion, and some signs of edema On the contrary, 
if he has anemia, pallor rather than cynosis will be found, there 
will be little evidence of any cardiac lesion, edema may be 
present, though it is apt to be slight An exammation of the 
blood ivill quickly determine the presence or absence of anemia 

Now let us see what the appearance of the patient is and 
what we find on physical cxammation In the first place, he 
shows a stnkmg cyanosis, which is particularly marked in the 
mucous membrane of his lips, tongue, and mouth Though 
marked, it is less evident m his fingers, hands, and ears, stiU 
less m his face and feet, and relatively httle marked over the 
rest of his body The patient is lying flat m bed, with no evi- 
dent respiratory discomfort, whidi fact is out of proportion 
to his appearance of cyanosis had he a cardiac msuffiaency of 
sufficient degree to produce the cyanosis His heart is slightly 
enlarged, the sounds arc normal without murmurs The pulse 
is absolutely irregular The walls of his larger arteries show 
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thickening, some tortuosity, and some evidence of irregulanty 
The fingers show sbght dubbing It is evident at a glance 
that he has no anemia He does present some evidence of 
cardiac disturbance in the absdutdy irregular pulse, which 
electrocardiograms diow to be auricular fibrillation and auncular 
flutter There is no subcutaneous edema, however, and no 
accumulation of flmd m his pleural or abdommal cavities 
His blood-pressure is withm normal range Further examma- 
tion diows that his bver edge is palpable wdl below the costal 
margm, and that his spleen is easily felt with a thick rounded 
edge tu 0 fingers below the costal margm 

T aking up the results of a study of his blood, instead of an 
an emi a we find that he has an excessive amount of hemoglobm, 
the estimates rangmg from 150 to 170 per cent , a much m- 
creased red blood-cdl count, \aiymg between 8,730,000 and 
10,770,000 and an mcreased white blood-cdl count, varymg 
between 10,450 and 18,900 The blood-picture is typically 
that of polycythemia It is a st r i kin g thmg that m this case 
with so much m the history to suggest an anemia his blood shows 
the reverse condition — a polycythemia 

Let us turn to a descnpUon of the symptoms found in pa- 
tients with polycytherma and see how far thdr symptomatology, 
as descnbed by those who have studied the disease, simulate s 
those found m permaous anemia Fitz, m Oxford Medicme, 
Vol H, p 763, discussmg polycythemia, and usin g the term 
“erythremia” for this type, says^ “Such general symptoms 
as w eakness, lassitude, loss of weight, shortness of breath on exer- 
tion ease of fatigue, and somnolence are common Pam m 
the legs may be a striking symptom, occurrmg as wolent mus- 
cular spasm or m the form of paresthesia with hyperhidrosis 
The pam may be so severe as to keep the patient awake at 
night and may be accompamed by swdlmg around the large 
]omts suggestmg mfectious arthntis The digestive system 
IS often involved Obstmate constipation is common, as is 
loss of appetite, fedmg of fulness in the stomach, and attacks 

* In these quotations the author's order of sequence of sentences is not 
followed at all times and parts are omitted 
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of vomiting Without relation to meals Eye symptoms are 
common and frequently the first noted, the patient complain- 
mg of blurnng of vision or that he is disturbed by specks be- 
fore his eyes His mentahty may be abnormal, with periods 
of imtabihty and depression, or the speech may be embarrassed 
and the memory poor ” 

Let us contrast this with a description of the symptoms of 
pemiaous anemia Mmot in the same work, page 514, says* 
“General weakness or abnormal fatigue are the commonest 
symptoms of which the patient is apt to complain There 
are certam symptoms that are more or less pecuhar to per- 
niaous anemia These are symptoms referable to the gastro- 
intestinal tract, espeaally a periodic sore tongue and mouth, 
and to the central nervous system, espeaally a persistent pares- 
thesia of the hands and feet and symptoms of combmed scle- 
rosis ” Describmg a httle bit more m detail symptoms refer- 
able to the stomach and intestmes, he says, “They are loss of 
appetite, nausea, voxmtmg, and diarrhea, paroxysms of which are 
more or less promment At times there is diarrhea altematmg 
with constipation, while m some instances constipation alone is 
promment Indefinite abdommal pam with a sense of fulness, 
pressure, and distention, usually assoaated with the passage 
of an excessive amount of and often putrefactive stools, 
commonly occur There occur also frequent paroxysms of 
abdommal pam with or without diarrhea ” In another place 
he says, "Symptoms, as muscular weakness, dyspnea, palpi- 
tation, vertigo and famting, of course, occur Edema may also 
develop, particularly m the feet Symptoms referable to the 
arculatory apparatus are sometimes the first ones of which the 
patient complams” Cabot m Modem Medicine, Vol IV, 
p 629, says, “Dyspnea was present in 800 out of 915 cases of 
pernicious anemia, but palpitation occurred m almost every 
case,” indicative of the great frequency of these arculatory 
symptoms At autopsy on cases of pemiaous anemia there is 
usu^y found a definite cardiac hypertrophy 

Reviewmg 10 other paUents with polycythemia studied at 
the Peter Bent Bngham Hospital, this same group of symp- 
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toms — weakness, palpitation, gastro-mtestmal complaints, and 
sensory disturbances — quite dominate their histones In only 
1 were these absent In 6 weakness was complamed of as 
bemg present m some form, 2 mentioned palpitation, 1 dyspnea, 
1 descnbed b urning eructations another nerious mdigestion, 
another nausea still another vomitmg 1 pam m the stomach 
region, and another a gnawmg sensation, dizzmess was com- 
plamed of by 3 and 3 had headaches, 1 spoke of paresthesias m 
the fingers lasting a few mmutes, another had numbness on one 
side of the body, another grmdmg pam all over the body, but 
espeaall}' from the hips to knees, still another had numbness 
from the hips to the knees, 1 said there was a sensation of bum- 
mg and swdlmg m the hands, while another descnbed a sensa- 
tion as if at times walking on air Possibly if ^miptoms of 
this group had been assoaated m the mmds of those taking the 
histones wnth polycythemia as dosdy as th^ are with per- 
maous anenua, these 10 histones of polycs^ermc patients 
would have shown a greater inadence of weakness, dizzmess, 
gastro-mtestmal sj*mptoms, and sensoiy disturbances As it 
IS, they are frequent and many of these histones are stnkmgly 
similar to those of patients with permaous anemia 

In permaous anemia free hj'drochlonc aad is practically 
always absent from the gastnc jmce In 4 of our patients with 
polycj'themia a gastnc analysis was made bj' the fraction^ 
method at twenty -minute mtervals following an Ewald test-meal 
The results in these 4 patients were as follows Case I fip:t 
specimen, free hydrochlonc aad 8, total aadity 34, second 
specimen, free hydrochlonc aad 24, total aadity’’ 66, third 
specimen, free hydrochlonc aad 37, total aadity 64, Case II, 
first specimen, free hydrochlonc aad 28, total aadity 56, second 
specimen, free hy^drochlonc aad 62, total aadity 90, third 
speamen, free hydrochlonc aad 50, total aadity 70, Case TTT, 
first specimen, free hydrochlonc aad 4, total aadity’ 6, second 
speamen, free hydrodilonc aad 0, total aadity 18, third spea- 
men, free hydrochlonc aad 0, total aadity 18, Case W, first 
specimen, free hy’drochlonc aad 40, total aadity 52, second 
speamen, free hydrochlonc add 41, total aadity 65, third 
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specimen, free hydrochloric aad 48, total aadity 57 In all 
free hydrochloric acid was present m the polycythemic patients, 
though it was small m amount m one of them Though both 
groups of patients very generally complain of gastnc symptoms, 
these findmgs m the 4 patients with polycythcima indicate that 
the gastnc juice m polycythemic patients is fairly normal or 
slightly hyperaad ui sharp contrast to the hypo-aadity and 
achlorhydna of pemiaous anemia 

Two blood conditions so diametrically opposite as polycy- 
themia and pemiaous anemia, as here emphasized, cause very 
smular sjrmptoms If both too little and too much blood can 
cause similar symptoms, perhaps the blood change is only a 
partial explanation of the abnormal conditions that arc found 
and relatively, after all, unimportant Often it has been pomted 
out that the central nervous system symptoms, so regularly found 
with pemiaous anemia, do not parallel the degree of anemia, 
they may be very marked with shght degrees of anemia and veiy 
sh^t m extremely anemic patients This has suggested that 
this group of symptoms is caused by the same toxic condition 
responsible for the anemia and does not result from the anemia 
itself The same may be true of other symptoms of pernicious 
anemia In a similar way symptoms of polycythemia might 
be explamed At any rate it is difficult to understand just how 
they could result from the excess of red blood-cells 

Some patients with polycythemia pass over into a stage of 
anemia and then present a blood-picture much like pernicious 
anemia so far as red cells are concerned These changes are 
described by Mmot and Buckman (Amer Jour Med Sci , 
1923, dxvi, 472) as follows “Li all cases comcident with the 
development of the anemia, stnkmg pathologic changes were 
observed in the peripheral blood During the period of anemia 
the red cells showed marked vanation m size and considerable 
variation in shape Microcytes were evident, though never 
m profusion Macrocytes of abnormal shapes occurred, and 
true megalocytes In one blood these were very plentiful, so 
that the red-cell picture resembled that of a typical case of 
pernicious anemia, while the red-cell picture m all 3 cases sug- 
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gested this disease The -unevenness m the depth of staining 
of the cells was usually staking The numbers of polychromat- 
ophihc cells varied, as did the reticulocytes Considerable 
mcreases were frequently observed Various types of nuclear 
remams are present Blasts were a feature, as many as 3000 
per cubic centimeter were seen All types were present, includin g 
some showmg dimded nudei With progression of the disease 
more of these immature elements appeared m the blood stream ” 
Even when the count is above normal the cells ma}' show some 
of the appearances found m permaous anemia This suggests 
further that there may be some fundamental sumlanty other 
than a srmilanty m symptomatology between these two con- 
ditions, polycythemia and permaous aneima 
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CLDTIC OF DR GEORGE R J^IINOT 


CoiJJS P Huntington Memokiai. Hospital of Harvard 
University 


A CASE OF GENERALIZED ENLARGEMENT OF LYMPH- 
NODES AND HYPERTROPHY OF SPLEEN ASSOCIATED 
WITH CHRONIC FOCAL INFECTION 

The Importance of Habit m the Regulation of the Bowels, 
Remarks Concemmg the Fatai Diseases of the Lymphoid 
Tissue 

INTRODUCTION 

A PATIENT presentmg a generalized and considerable enlarge- 
ment of the lymph-nodes of the body and a spleen that is pal- 
pable, m the absence of an acute infectious disease, as a rule, 
will be found to suffer from a senous and fatal condition The 
correct diagnosis usually will be either Hodgkm*s disease, 
lymphosarcoma, or some form of leukemia — mahgnant lympho- 
matous conditions Tuberculosis, syphilis, trypanosomiasis and 
other tropical disorders can give such a picture and, rarely, 
Gaucher’s disease and extensive metastatic carcmoma and 
endothelioma Infectious mononucleosis, an acute condition 
from which recovery occurs, and which is not to be confused 
with leukemia, may present the manifestations mentioned 
Very seldom splenic anemia, known m its late stage as Banti’s 
disease, perhaps presents slight swelhng of the different groups 
of superficial lymph-nodes 

Localized enlargement of lymph-nodes due to an infected 
focus, such as the tonsil is common Very little consideration 
appears to have been given to chrome pyogenic infection as the 
cause of a generahzed and considerable enlargement of the 
lymphoid tissue 
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I wish to point out to you that tliere are cases with clxronic 
focal infection tlmt recover after having for a long penod of 
time swollen lyinph-nodcs in different parts of tlie body, enlarge- 
ment of the spleen, and alterations in the formed elements of 
the blood. I have had opportumly to observe at least 5 cases 
tliat appear to be of tins t 3 rpc They were all adolescent males 
and had chronic infection of Uic tonsils or accessory nasal 
smuses, frequently both This type of case should be distin- 
guished particularly from tliosc it resembles most, namely, 
cases of different t 3 q)cs of incurable disease of the lymphoid 
tissue with alterations in the blood 

THE PATIENT 

The young man with excellent physique who stands before 
you is twenty-three years of age, 6 feet tall, and weighs 176 
pounds During the past five years he has been m splendid 
hcaltli and without any detectable abnormality He is one of 
the 5 cases just referred to Seven years ago, when he was 
first seen, he presented a veiy different picture At that time 
he weighed 138 pounds, and was about 3 inclics shorter in stature, 
appeared somewhat pale, and at once gave one the impression 
of bemg m poor health 

History.— The history obtamed seven years ago, when he 
was a school boy, as well as the record of his physical examina- 
tion, is as follows 

"A year ago he had scarlet fever without known complica- 
tions Smcc then, but particularly in the past two months, 
he has been incrcasmgly abnormally tired, and has lacked 
strength, but not to a degree to prevent him from playmg base- 
ball, tennis, and tlie like His scholastic ability has always 
been excellent and, in spite of an mcreasc of irritability, he has 
contmued to rank high in his class It is believed that be ‘gets 
winded more easily tlian a year ago,’ and on account of this and 
tlie lack of sense of well-being a physician’s advice was sought 

“In the past three months his appetite has not been good, 
but he has eaten enough to mamtam, though not to gain, weight. 

In the eight months before his appetite began to fail he gained 
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10 pounds Pnor to four months ago his bowek moved vrith 
perfect regulanty About that tune a relative beheved the bo}’- 
required catharsis and had him take some purgative prepara- 
tion every few daj^ It was then suggested to him by a'phj’s- 
laan that he should omit the cathartic, but he found that ‘his 
bow els would not move unless he took a piU each mght ’ Thus, 
he has taken dail}’ m the past two months some laxative medi- 
cme Dunng this tune he has drunk a large amount of milk, 
which Tias caused him to dislike frmts and vegetables ’ and thus 
these foods have been eaten mudi more spanngly than hereto- 
fore He has ta^en appropriate amounts of the ordmarj* con- 
centrated carboh 3 'drate foods and smtable amounts of meat, 
poultrj', and fish, but rather spaimgly of foods with a high fat 
content Smce cathartics have been considered necessary, 
mtestmal gas, recumng mild abdominal discomfort, and shght 
nausea have become bothersome Likewnse, the stools have 
been passed at different tunes of daj’' mstead of as formerh* at 
the same hour each day 

“At the ages of ele^en and twdve he had mild attacks of 
tonsilhtis and smce then has been subject to Tiead colds,’ not 
less than four occurring eveiy year In the past mne months 
he has had more or less constantly what he terms a ‘cold m his 
head ’ His symptoms ha^ e been those one assoaates with a 
chrome nasopharyngeal catarrh and he has not been able to 
breathe freelj’ through his nose eqieaally at night There 
haie been seieral penods of many successive days when he 
blew from his nose thick y^ellowish material, more particularly 
toward the end of the mormng This has seemed to come 
rather more from the left than the nght nostril There has 
been no pam 

“Upon discov'ermg large Iv-mph-nodes m the groins the 
patient stated that he beheved they had been of their present 
size for at least three j-ears Shortlj' after recov ery from scarlet 
fever nodes m both sides of his neck were noted and he con- 
siders that thej* have mcreased m size and number within 
recent months These enlarged IjTnph-nodes have bothered 
him m no manner nor giv en him cause for worry 
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" Questions were asked referable to all the systems of the 
body, and no further positive information was elicited than that 
given above 

“fie had measles at the age of seven, but no other illness or 
ailment of any soi t can be recalled until scarlet fever occurred 
a year ago 'J here is no information to suggest contact with 
tuberculosis 

'"Jhc family history shows that he comes from a healthy 
stork Ilis grandparents all lived beyond the age of seventy. 
Ills father and mother, the latter liemg lui only child, arc well 
One paternal unde died at the age of fifty of cancer, 'J Vo otlicrs, 
over sixty years of age, arc m robust health Ilis only brother, 
aged twenty-two, is a college athlete " 

Physical Examination.— 'I'he physical examination made 
seven years ago showed “A well-developed, intelligent, quickly 
responsive boy whose weight and height have been given. 
Pallor and sallowncss, both slight, arc evident. The facies, 
though broad, show a slightly drawn expression, and there is 
a tendency to bicalhc through the mouth A nose and throat 
specialist considers the tonsils and adenoids of 'moderate sire’ 
and not definitely infected There is apparently no increase of 
lymphoid tissue in the pharynx No tenderness over the 
accessory nasal sinuses is delected 'Jhc roentgenologist in- 
terprets radiographs to show a slight opacity of the left anterior 
ethmoid cells which extends to the maxillaiy antrum Here 
there IS distinctly more opacity when compared to the nghl. 
However, there is not sufTicicnl evidence from the Roentgen- 
ray examination, taken together with the cluilcal examination, 
mcludmg tr.insilliimination, to warrant a diagnosis of sinus 
infection, at least of a degree to make surgic<il Intervention 
desirable It is believed that a subacute rhinitis is present and 
that the lias.!! discharge has been rather slight 

“'I he lymph-nodes Ui.it arc palpiible are discrete, firm, non- 
adherent, and not tender In the posterior and lateral aspects 
of the neck there occur chains of many bccin-sizcd nodes and a 
few as large as 3 5 by 1 5 cm Anteriorly, on the right, pea- 
sized nodes .arc palpable readily and on the left there arc a few 
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four times this size Just above the outer part of the left dav- 
ide, situated deeply, are turo nodes measuring about 4 5 by 
2 cm Two large pea-sized nodes can be fdt directly over 
the left mastoid process of the ^uU In both a x i ll se a small 
bunch of nodes is fdt On the left side the mass is composed 
of at least nme different nodes, the largest the size of a large 
Enghsh walnut, the smallest no larger than the eraser of an 
ordmary lead pencil The few on the nght are on the average 
2 5 by 1 cm In the groins there are many nodes varymg m 
size from that of a large green ohve to those one-fifth as large 

“The abdomen is shghtly distended, but nowhere tender A 
considerable amount of flmd and soft sohd matenal — emdently 
fecal — ^is present m the right lower quadrant There seems to 
be an ill-defined mass m this region which, perhaps, is composed 
of enlarged lymph-nodes The spleen, with its charactenstic, 
firm edge and notch, is fdt readily 4 cm below the costal mar- 
gm, descending further upon forced respirator^' mspiration 
No other organs or abnormal structures are felt withm the 
abdomen 

“The thoraac organs, blood-pressure, eyes, reflexes, bones, and 
icelh appear normal 

“a Rocnlgcn-ray examination of the thorax reveals the exist- 
ence of a considerable amoimt (at least twice as much as seen 
m most healthy people) of penbronchical thickenmg m the form 
of masses of nodes situated near the base of the heart These 
nodes are not calcified and though defimtely abnormal thdr 
contour is not notdied or lobed as occurs often m Hodgkm’s 
disease The lungs and heart appear normal 

The urine is normal 

‘The stools are mushy and not formed, aad m odor and reac- 
tion, but otherwise normal 

The blood was exammed se^ eral times durmg the ten days 
after the boy was first seen The analysis always showed essen- 
tially the same picture, as follows 

Bcmoglobin, 75 per cent ” 

Red blood-corpuscles, 4,100,000 per cubic millimeter These 
cdls were shghtly achromic and vaned m size abnormally. 
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but not markedly Cells half the size of normal were not unusual 
and a microqrte was seen rarely, but macrocytes were absent 
Somewhat narrow oval-ended cells occurred, otherwise the cells 
conformed quite well to normal shape There were no nucle- 
ated red cells, but polychromatophiha was observed and the re- 
ticulocytes formed 1 S per cent of the red blood-corpuscles 
The blood-platelets were mcreased moderately Rarely an 
abnormally large and granular one was seen 

The white corpuscle count varied from 10,000 to 14,000 per 
cubic millimeter 


The differential count showed 



Per ceat 

Polymorphonuclear neutrophils 

53 5 

Polymorphonuclear basophils 

1 5 

Polymorphonuclear eosinophils 

2 5 

Lymphocytes — small 

28 0 

Lymphocytes — atypical ’ 

6 0 

Large mononuclears 

8 5 


100 0 


The blood clotted in normal time and the dot retracted m 
normal fashion The serum contamed a shght excess of bile 
pigments 

The Wassermann reaction on the blood-serum, the fasting 
blood-sugar, and non-protein nitrogen of the blood were normal 

Treatment Seven Years Ago The Importance of Habit m 
Regulation of the Bowels — ^Followmg the attempt to discover 
the nature of his affection it w'as thought that a form of serious 
disease of the lymphoid tissue was probable, but that this was 
not so and need not have been believed to be true will be pomted 
out later The welfare of the patient must have always fore- 
most consideration, and m unusual cases peculiar features are 
apt to overshadow the simpler aspects This boy’s lymph-nodes 
and blood, neither of which bothered him, mterested the phys- 
laans so much that the state of the mtestmal tract, which 
could be responsible for some of his lack of sense of well-bemg, 
was almost forgotten It is, of course, most desirable that you 
approach each case as a new saentific problem and make the 
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fullest use of an mquinng mmd but the patient, not a separate 
feature of his case, must be the center of all mterest 

This bo}- illustrates the ease nith uhich people maj’- obtam 
the habit of takmg purgative preparations, a bad habit often 
encouraged by the many advertisements of cathartics m daily 
papers The gross character of the patient’s stool, its aad 
odor, and reaction vere qmte certainly due to catharsis It is, 
of course, no noveltj' today to see many people purging them- 
selves regularty , ]ust as they used to bleed themselves a hundred 
years ago The habit is apt to start followmg some mmor 
ailment or when the bowels are thought to be functionmg im- 
properly Then a continued lack of a sense of vell-bemg is 
attnbuted to costi\ eness, more laxati\ es are taken, leadmg only 
to an aggravation of the mtestmal difficul^’^ whidi often per- 
mits a contmued sense of ill health The need of defecation is 
normally estabhshed by the accumulation of feces m the rectum 
This ph3'siologic stimulus is regulated bj' habit and the lack of 
estabhshmg a habit of gomg to the toilet at a fixed hour is often 
the sole cause of constipation, a fact n ell descnbed by John Locke 
m the se\enteenth centur}', yet now so often not appreaated 
After breakfast is the ideal tune for the bow els to mo^ e, as then 
the mtestme has received not onlj’’ the stimulus of food through 
the gastrocohc reflex, but also the influence of ph}'sical motion 
followmg rest The will has a definite effect on defecation, 
while the ^oluntar3’■ brmgmg mto plaj* of abdommal pressure 
aids the function and mduces penstalsis Plenty’’ of food, 
particular!)' generous amounts of \egetables and fruit ser\e to 
regulate mtestmal function In manj- people, all that is neces- 
sarj' to Clue their constipation is to persuade them to recognize 
the importance of habit and trammg This boj^’s attention 
was drawn to the incom eniences of la\atl^es and the\' were 
prohibited In was pomted out m a commcmg manner that 
one always succeeds bj* mtelhgent treatment, which is traimng 
and habit He was ordered to take a large breakfast slowly 
and then go to the toilet, allowing plentj' of time for the bowels 
to mo\e whether he had the desire or not It was explamed 
to him that he must go at no other time and refuse to let his 
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bowels move e\cepl ivl the appointed houi 'I'he careful selec- 
tion of natuic’s laxative foods and exclusion of those enhancing 
constipation is often of much importance in restoring the occur- 
rence of a daily noimal stool Vaiious non-drug-lilve sub- 
stances to mcrc.ise bulk and to soften the excreta may be most 
helpful Habit, however, is of piime importance In spite 
of poor apiietitc, the boy felt he could take a copious diet, 
which was cxiilaincd as advanLagcoiis He was asked to de- 
crease the amount of milk, as this food tends to be constipating. 
In turn, he was icqucsted to give picfercnce to fiuil and vege- 
tables, bill so as not to overduect Ins attention to what he ate, 
no gicat excesses of these foods were ordered 'riicsc simple 
directions will succeed in many cases, but unfortunately too 
often the eflccls of cmintei suggestions cause failure .Success 
docs not result unless the physician takes ample tune and pains 
to indicate that the idc<i of failure is not to bo considered, and 
carefully explains the reasons foi these simple measures and 
persuades the patient to follow them out scuously A seden- 
tary life, of course, favors constipation, even a little exercise 
each day, as a busk half-houi walk, is of great advantage in 
alleviating this common complaint A few days after this 
boy stopped his cathartic medicine and had followed the prin- 
ciples outlined above his bowels moved legularly, ,ind he has 
continued ever since in these past seven years to have daily 
a nonnal foimcd stool JIis ill-defined abdomin.il discomforts 
soon ceased, his aiijictite improved at once .iiid m two weeks he 
felt much better in gcneial At this time the only other advice 
given was that he obtain lathermoie rest and less exercise than 
formeily, and a simple cleansing solution was prescribed for 
his nasopharynx 

The Course of the Case m the Next Two Years. — When 
the patient icturncd two months later he looked distinctly 
better, was neither ji.ilc nor sallow, felt well, and had gamed 
4 pounds 'I’he discharge from the nose stopped within two 
weeks after leaving the hos])ital 'J here was no ch.mge in the 
swe of the lymph-nodes or spleen '1 he hemoglobin had risen 
to 90 jier cent and the red cells ajijicared nonnal '1 he jilatc- 
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lets remamed sbglidy increased The white count was 8000 
per cubic mdhmeter and the differential count showed more 
bone-marrow elements and fewer lymphocj-tes than when he 
was first seen yet the latter remamed rather high 

During the next six months this patient remamed apparentlj- 
well and yet there was no change in the siae of the IjTnph-nodes 
or spleen He was then not seen until eight months later 1 c , 
sixteen months after the ongmal studj At that tune it was 
learned that m the precedmg six months he had not felt strong 
and had got tired easily His relati\ es had noted that he slept 
with his mouth open and that for at least four months had ap- 
peared to have a “a cold most of the tune and blew his nose fre- 
quently ” He spoke of a sense of fulness aboA e the nose, but of 
no pam m any part of the head His family was qmte aware 
that his voice had become of a ^"pe associated with nasal ob- 
struction and it was evident to the ph}*siaans that his speedi 
had more of a nasal twang than formerly Upon exainmation 
the tonsils and adenoid tissue of the nasopharynx were found 
defimtely mfected and hj-pertrophied Tissue m the region of 
the left middle turbmate bone caused obstruction Xo defimte 
e\adence of smus infection was obtamed though Roentgen-ray 
exainmation did show that the opaaty previously noted was 
stdl present The spleen remamed of the same size The 
Ij-mph-nodes m the different chams of the neck were undoubtedly 
somewhat larger and more numerous but the large node m the 
left axilla had decreased to half its former size The amount 
of penbronchial thickenmg as told by Roentgen-raj examma- 
tion seemed to ha\e mcreased The patient had neither lost 
nor gamed w eight though he had grown an mch taller 

The boy appeared at least as pale as when he was first seen 
and the hen oglobtn was 75 per cent The red cclh had again 
become somewhat achroimc and rmcrocytes appeared m the 
blood though they were few The plaleleis were mcreased, 
their numbers bemg 600,000 per cubic millimeter Several 
obser^ ations showed the vJ ilc corpuscles to be m the Mcmitv of 
12,000 per cubic rmlhmeter The a\erage differential count at 
tHs time was as follows 
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Polymorpliomidt ir iiLutrophils 

Per Cent 

45 0 

PolymorphoiiiiciL ir basophils 

2 

5 

PoIyniorpIioniiclLir tosinophils 

2 

0 

Lymphocylts — small 

32 

S 

Lymphocytes — atypical 

8 

0 

Large, mononuclears 

10 

0 


100 

0 


Ihcrc was no fever and the pulse-rate averaged 78 beats per 
minute 

A lymph-node was removed from Uie neck nic pathologic 
examination was considered to show only chronic inflammatory 
hyperplasia The lymphoid tissue was richly cellular, the cells 
varied somewhat from normal type but not sufliciently to war- 
rant a diagnosis of some fo'rm of malignant lymphoma The 
sinuses contained many cndotlichal cells Hyperplasia of 
l)onphoid cells occurs early in the nodes of persons afflicted 
with Hodgkin’s disease, but as tlie process develops, among 
other features, the nodes lose their architectural identity 
The l 3 Tnph-nodc from this boy did show some obscurity of 
the natural structure of a lymph-node but, by and large, the 
difTerent paits retamed their individuality I do not intend to 
discuss the pathology, but wish you to realise that the response 
to irritation and tlie relatively mobile character of lymjilioid 
tissue renders diflicult the interpretation of its hyperplasia 
Thus divergent views and confusion exist concerning the nu- 
merous conditions charartcri7cd by distinct abnormalities of 
tlie l 3 onph-nodes 

Jilt patient’s tonsils and lymphoid tissue m the naso 
pharynx were excised These tissues showed marked chronic 
inflammatory changes, but there was no evidence of lymphoma 
'I he surgeon also removed a portion of the left middle turbinate 
At operation a slight amount of watery material was observed 
to come from the region of the ethmoid cells and both maxillaiy 
antra 'I en days later the boy left the hospital At this time 
the polynuclear neutrophils had increased a litf le and the lympho- 
cytes had decreased 

He was not seen .igain until six months after the operation. 



CHRONIC F0a4L INFECTION 


1421 


when he felt and looked exceedingly well and had gained 10 
pounds in weight. In spite of the slight signs pomting to infec- 
tion of the accessory sinuses, it is beheved they had been defi- 
nitely infected This assumption is borne out bj* the fact that 
the Roentgen-ray exanunation of the smuses six months after 
operation showed the opaaty, noted before to be practicall}’- 
gone At this time the spleen could not be felt, even after the 
patient had taken a very deep breath while Isnng on his nght 
side All the lymph-nodes were much smaller than before, 
none bemg larger than peas or small beans The Mood showed 
no abnormaht}' of the red cells or platelets The whie count 
was 7000 and the differential count as follows 



Percent. 

PoKmorphonuclear neutrophils 

64 0 

Poh morphonuclear basophils 

0 3 

Pol} morphonuclear eosinophils 

1 0 

L^ mphoc^•tes — small 

2S 0 

L^•mphoc}■tes — at\-pical 

1 0 

Lai^e mononuclears 

5 6 


100 0 


The Patient at Present. — ^It is now almost six years smce 
the operation and he has contmued to enjoy good health and 
has appeared \ eiy well, as you see that he does today Now 
one cannot palpate IjTnph-nodes m the axiUce and except for a 
few tmy ones m the left neck no others are fdt m this region 
Those m the groms are palpable, but smaller than formerly and 
no larger than nodes to be felt m manj’- healthy men The 
spleen is not felt The blood-picture is entirely normal 

DIFFERENTIAL DIAGNOSIS 

The IjTnphoid tissue of the body is much more promment m 
youth than m the maturer years of hfe and seems more \Tilner- 
able m the j oung than m the old It also appears to be more 
susceptible to disease m males than m females and, as is well 
known, Hodgkm’s disease is particularly an ailment of >oung 
males This patient’s age and sex were such that this malady 
was suspected when he was first seen Hodgkm’s disease usu- 
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ally becomes apparent with enlargement of a group of nodes, 
particularly m the cervical region, and extension usually takes 
place slowly However, rapid extension may occur and general 
l5miph-node and splemc enlargement may appear soon Follow- 
mg the stimulative reaction shown by the lymphoid tissue at the 
very begmmng of Hodgkm’s disease there is evidence of a de- 
structive action on the lymphocytes by a strong lymphotovm 
Thus after this fatal disease is estabhshed, a gradually decreas- 
ing percentage of the l3miphocytes in the blood occurs through- 
out hfe as has been so well pomted out by Buntmg The eosm- 
ophils become mcreased, but later decrease Basophils are 
present, but tend to vanish as lymphopema becomes marked 
An mcrease of large mononuclear cells is the rule throughout 
the disease Very early the stimulative reaction is reflected 
m the blood by an mcrease of lymphocytes, but this mcrease is 
transient and does not occur when the morbid state is present 
m many groups of nodes Hence, such a general enlargement 
of the Ivmph-nodes as this boy showed, taken together with 
his blood-picture, is not m accord with the diagnosis of Hodg- 
km’s disease Likewise, when a generalized enlargement of 
lymph nodes occurs m Hodgkm’s disease, they will be foimd, on 
the average, larger and the patient sicker 

The rare chrome generalized hyperplastic form of tuber- 
culous lymphademtis may closely resemble Hodgkm’s disease 
The more usual form of lymph-node tuberculosis with caseation, 
softemng, and matting together of nodes should cause no con- 
fusion The blood-picture m tuberculosis of the lymph-nodes, 
unless of a mahgnant rapidly caseatmg type shows a relatively 
high lymphocyte count, a low eosmophil, basophil, and large 
mononuclear count Thus the blood-picture m the chronic 
h3iperplastic form of tuberculosis is entirely similar to that 
seen m early, but not m estabhshed, Hodgkm’s disease The 
patient’s blood showed more eosmophils, basophils, and large 
mononuclears than are to be expected with tuberculosis Chn- 
ically, he did not resemble a patient with tuberculosis, he had 
no fever, no rapid pulse, and no history to suggest this disease, 
though the early gastro-mtestmal symptoms and lack of sense 
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of T\eU-bemg might have been considered due to tuberculous 
tnTPTnia The Roentgen-ray fiindmgs m the diest vere not con- 
sidered to resemble tuberculosis, there not even bemg calcified 
nodes so commonly seen when this disease is present The prog- 
ress of his case did not resemble that of tuberculosis, nor did 
the pathologic exammation of the node m any -via}’ suggest it 
The patient’s blood-picture rules out, of course ordmarj* leu- 
kemia Pseudoleukenua, 1 c , aleukemic l3fmphoc5’tic or Ijunpho- 
blastic leukenua, forms of Ijunphoblastoma, present concurrent 
enlargement of different groups of nodes more often than 
Hodgkm’s disease It occurs tjTucally m elderlj* males and is 
looked upon by some as the response of the adult to the same 
cause that produces typical Hodgkm’s m jmuth The condition 
IS progressn e the groups of h-mph-nodes often massive, and yet 
it IS not unusual to find the external nodes but tn\ually or not at 
all enlarged The vhite cells may be shghtly mcreased but leuko- 
pema is not unusual The Ijunphocj'les usually are found 
continually m a high, but not m a greatl}' mcreased percentage 
Atypical hunphocytes are present, as a rule, and sometimes 
occur m large numbers The eosmophils are apt to be higher 
than m tuberculosis, there bemg 2 to 3 per cent , basophils are 
usually found and large mononudears maj* be shghtly increased 
This type of leukemia could not be definitelj’- ruled out when 
the patient was first seen, but as this condition is progressive 
and seldom lasts fi^ e j ears the course of the case as well as the 
patholog}' found, dearly mdicates no such disease existed 

Early Banti’s disease — splemc anemia — ^may give a blood 
picture resemblmg that of earlj' Hodgkm’s disease Leukopema 
soon becomes a feature and the blood may suggest a form of 
aleukemia Banti’s disease \ery rarely shows sw ellin g of the 
superficial Ij-mph-nodes and probabh* only when the condition 
IS ad\anced and leukopema evident Thus this condition was 
ruled out when the patient first came under obsenation 

LjTnphosarcoma, dearly differentiated from Hodgkm’s and 
aleukemia by some and not diaiply distmguished by others 
was exduded by the general nature of the case and d efini tely 
so by the pathologic exammation of the node and tondls Lym- 
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phosarcoma may be unpossible to differentiate from Hodgkin’s 
disease, except by microscopic examination of tissue The 
blood-picture seems variable, it sometimes resembles that of 
early Hodgkin’s disease and also aleukemic leukemia A high 
percentage of large mononuclears is common Clmically, m- 
volvement of the tonsils, the gastro-mtestinal tract, serous sur- 
faces of pleura and pentoneum, and the invasion of surroundmg 
tissue are cbaractenstic of lymphosarcoma rather than of Hodg- 
kin’s disease When the disease is especially localized m the 
mediastmum or abdomen, the patients often present obscure 
symptoms and fever, and may soon become very sick 

There is, of course, nothing to suggest that this boy had 
syphilis', some form of metastatic malignant tumor, or a tropical 
disorder as trypanosomiasis, which conditions may cause general- 
ized hypertrophy of lymph-nodes Infectious mononucleosis, 
or glandular fever, is an acute condition typically occurruig m 
youth, with a generalized ademtis and splenic enlargement 
Lymphocytosis, with the occurrence of many atypical lympho- 
cytes and mononuclear cells, is a feature The white cell pic- 
ture IS often abnormal for less than three weeks, but may re- 
mam somewhat pathologic for even three months Although 
this boy’s blood-picture may perhaps have resembled that 
seen during convalescence from tins condition, there was no 
acute phase of his illness, nor did he have fever, so there was 
no reason to consider that he had mfectious mononucleosis 
Likewise the alterations m his blood persisted much longer than 
IS reported to occur in such cases 

I 

FURTHER CONSIDERATION OF DIAGNOSIS AITO DISEASE OF 
LYMPHOID TISSUE 

Locahzed adenopathy due to acute or chronic mfection is 
of common occurrence A generalized relatively slight lymph- 
adenitis occurs in a variety of infections, such as chicken-pox, 
measles, scarlet fever, typhoid fever, etc , diseases that espea- 
ally occur m youth, a time when lymphatic tissue seems par- 
ticularly vulnerable, also m non-mfectious conditions an 
increase m the bulk of the lymphoid tissue throughout the body 
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may occur as m exophthalmic goiter The reaction of the 
lymphoid tissue may be shoum m the blood, for example, m 
ducken-pox the white cell picture maj' be like that seen m 
infectious mononucleosis, and IjTnphocj tosis may occur m ex- 
ophthalmic goiter This boj* had scarlet feA er a year before he 
was first seen and it is possible that some enlargement of his 
IjTnph-nodes may have been due to this disease, or that as a 
result of it they became espeaaily susceptible to mjuiy How- 
ever, the size of the nodes and the spleen and the subsequent 
outcome indicate that scarlet fever alone was not probabh* the 
important cause of his adenopathy It is endent that he had 
been subjected to a hmiphotoxic agencj’’ and the course of his 
case, comparable to that of others, certainly strongly suggests 
that the source of the abnormahties was from chrome infection 
in the upper respiratory tract The l>-mpho(ytosis and occur- 
rence of abnormal lymphocj'tes reflect the influence of a Ijunpho- 
toxm and his blood-picture -was similar to that which may be 
seen m pseudoleukeima Buntmg has pomted out that with 
chronic nasal smus infection it is the rule to find all forms of 
white cells mcreased, except the pohmuclear neutrophils I too, 
haie often seen this picture m such cases and beheve it may 
persist for a \eiy long tmie The mcrease of basophils may 
be a striking feature This boi-’s leukocj'te formula approached 
this character and, although there w as considered to be rather 
little endence of smus mfection on phj-sical exammation, the 
Roentgen-ray exaimnations and nature of the patient’s snnp- 
tonis seem to mdicate that there was chrome smus disease m 
addition to chrome mfection of tonsils and adenoids 

L}Tnphoc\*tosis, rdatii e and absolute, with other but vaiy- 
ing changes m the blood-picture, occurs, of course, m other 
pathologic states than those mentioned, as, for example, m 
mfectious (catarrhal) jaundice and aplastic anemia, but there 
IS no reason for these \ anous other conditions to concern us, as 
thej bear no real resemblance to this case 

The patient’s white cell picture was more abnormal when 
his sjTnptoms were manifest than when absent, likewise, shght 
anemia and diangcs m the red cefls appeared when nasal simp- 

TOL. S— 90 
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toms became evident 1 he anemia can be accounted for readily 
as due to infection 'I'he slight degree of microcytosis that 
occurred suggests increased blood destruction, wliicli is tlie 
rule m anemia due to clironic infection Anemia of some degree 
always develops in the different fatal diseases of the lymphoid 
tissue, but 111 tlic non-fatal condition infectious mononucleosis, 
anemia very rarely is observed This patient’s anemia was a 
S3miptoni that further permitted a similarity in liis case to one 
of aleukemia and allied lymphoma 'I he rather constant slight 
mcrcase of liis blood-platelets until he recovered indicates that 
there was an increased activity of then parent cells in the mar- 
row, a desirable featuie, indicating a good response of this 
tissue Licrease of platelets and the presence of abnonnal 
forms in tlie blood-stream is one of the features of the blood in 
Hodgkin’s disease, which condition this patient most certainly 
did not have 

Chronic mfcction of the upper respiratory tract is, of couisc, 
veiy common and a localized adenitis often accompanies it 
'J'his patient illustrates, I believe, that occasionally such a con- 
dition causes a considerable generalized hyperplasia of tlie 
lymphoid tissue, more particularly at an age when this tissue is 
susceptible to damage Why it sliould occur in sonic and not 
in otlicrs offers opportunity for many speculations 'I'he same 
IS true of Uic relation of Hodgkin’s disease to focal infection A 
history of focal infection in tlie vianity of the lymph nodes tliat 
first enlarge ui Hodgkin’s disease is common It is impoitant 
not to neglect proper treatment of any infectious condition 
about tlie tccUi, of the tonsils, sinuses, gastro-intcstinal tract, 
etc , no mattei whether irradiation or otlicr special trc.itmcnt 
IS to be undertaken or not One may conceive theoretically 
of the same or related substance derivccf from m factious agents 
in different amounts, or in tlie same amounts, in differently 
susceptible people as producing variable pictures, in sonic but 
a simple localized lymphoid hypcqilasia results, in others Hodg- 
kin’s disease, in still others generalized chronic lymphoid hyper- 
plasia with the blood-picture this boy had and whose condi- 
tion may be comparable to a chronic form of infectious mono- 



CBXONIC FOCAL INFECTION 


1427 


nudeosis The nature of lymphomas and many lymphoid 
h}^eiplasias is unknown, the leukeimc process appears like 
that of a mahgnant tumor, nevertheless, as Ewmg notes, m 
different forms of lymphoma and lymphosarcoma “vanous 
processes appear active, some chiefly inflammatory, some 
neoplastic, and others mtermediate m position ” The appar- 
ently dose relationships between the many forms of lymphoid 
hyperplasia, the occasional transformation of one to another, 
the complex anatomic structure of lymphoid tissue and lack of 
knowledge of etiology, which may be both infectious and neo- 
plastic, makes mterpretation of these fundamental diseases 
of the lymphoid tissue difficult An imderstandmg of cases 
like this boy’s offers one of many ways to mcrease knowledge 
about such morbid states Anj"- other diagnosis than chrome 
focal infection to account for this patient’s previous abnormal 
lymph-nodes, spleen and blood-picture is illogical 

PROGNOSIS 

Has enough tune passed by to be smre that progressive 
fatal disease of the lymphoid tissue will not yet become apparent 
in this patient? Other than a positive answer to this question 
is unreasonable, because among other reasons not only has he 
appeared perfectly well for five and one-half years but also it 
IS now over seven years smee his first symptoms, and the senous 
diseases of the lymphoid tissue seldom last longer than this 
Even so, there are rare cases that do give a history of localized 
and even generalized swelhng of Ijunph-nodes for many weeks, 
that then subside years before any signs occur of ill health due 
to a progressive lymphoma type of disease It is possible that 
m these mdividuals the lymphoid tissue is abnormally prone 
to disease, and hence one can conceive how this patient rmght 
develop more readily than another senous disease of the lym- 
phoid tissue, but this seems most improbable 
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REMARKS CONCERNING THE ABDOMINAL AND BONE-MARROW 
LESIONS OF LYMPHOMA 

It has b^en pointed out that an occasional case, which be- 
comes entirely well, may resemble those with some senous form 
of lymphoma The resemblance is particularly because of 
enlargement of the spleen and lymph-nodes and alterations m 
the blood This may lead you to suppose that all cases of serious 
disease of the lymphoid tissue present readily detectable swellmg 
of groups of external nodes As a matter of fact, most cases 
do so, but it IS not rare to see them, even m an advanced stage 
of their disease, without evident enlargement of the lymph- 
nodes The patients may have both slowly and rapidly great 
spontaneous changes m the size of swollen lymphoid tissue A 
decrease usually, but not necessarily, heralds improvement m 
the patient’s health Increase of mtemal lymphoid tissue, 
espeaally withm the abdomen — often difficult to detect— can 
cause a great vanety of mild and severe s3nnptoms leadmg to 
the diagnosis of all sorts of abdommal, nerve, and bone condi- 
tions Such patients often suffer for a long time because the 
correct diagnosis is not suspected until external nodes or the 
spleen become hypertrophied or anemia develops In addition, 
the fever which is common m these lymphomatous diseases 
aids to mislead one The alleviation of abdominal pam, “sa- 
atica,” mild and severe backache, aneima, etc , due to pressure 
upon or mvasion of abnormal structures by tumor-like tissue, is 
often stnkmg and rapid foUowmg adequate Roentgen-ray or 
radium irradiation 

Furthermore, the symptoms of marked anemia — ^pallor, weak- 
ness, dyspnea, palpitation, etc — may be the presentmg ones in 
non-irradiated and irradiated cases of “lymphoma” ivithout one 
bemg able to discover, at the time, any definite enlargement 
of the lymph-nodes or spleen The anemia, with or without 
irradiation treatment, may be progressive or lessen markedly, 
but only to return sooner or later 

As noted before, anemia, sometimes extreme, becomes a 
feature m most typical and atypical cases of senous disease of 
the l3miphoid tissue The decrease m hemoglobm and red 



CHROXIC FOCAL EvFECTION 


1429 


cells may be due not only to the deletenous effect on the marrow 
of some unknown toxic substance but also produced bj' the 
lymphomatous process m^admg the marrow In rare cases 
the tumor-like process m the marrow may predonunate the 
picture and there be no emdent swelhng of l 3 Tnphoid tissues 
It is such cases mth sjTnptoms of anemia that are confusmg 
The blood-picture of these patients maj' be a stnkdng one and 
may show many immature bone-marrow cells of all tj’pes In 
a recent case, with hemoglobm 50 per cent , and red blood- 
cotpusdes 2,800,000 per cubic millimeter, the nudeated red 
cells formed 15 per cent of all nudeated cells m the blood- 
stream — 12,000 per cubic nulhmeters The reticulocj*tes were 
18 per cent , rather than about 1 per cent , as occurs m health 
A few mj'docytes and atypical immature myeloid white cells 
were present This blood-picture can be accounted for readily, 
bj' the effect of abnormal growth withm the marrow, forcmg the 
normal immature elements mto the circulation, just as may 
occur with bone-marrow metastases from anj"- other type of 
mahgnant tumor Similarly in lymphatic leukenua, as the 
marrow becomes mvaded, a few immature bone-marrow cdls 
often appear m the blood-stream At the time this patient 
just referred to was observed first, there were no defimtely 
enlarged external Ijmph-nodes however the spleen w as shghtly 
enlarged and some thought a mass of nodes could be felt m the 
nght side of the abdomen A few weeks later the spleen be- 
came larger and two nodes the size of almonds appeared m the 
neck, but no others became su ollen One of these was remo\ ed 
and exammation under the imcroscope showed “mahgnant 
lymphoma ’’ 

In spite of the fact that it is common to obseix e bone-marrow 
lesions m mahgnant lymphomas, m most cases extensive rapid 
imasion of the marrow does not occur and the anemia is not 
assoaated with the stnkmg blood-picture of a metastatic tumor 
of the marrow referred to aboxe Even so, anemia and fever 
may be the mam features of the case and enlargement of spleen 
and nodes shght or even apparently absent 

In this hour I have touched upon numerous aspects of dis- 
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case of Ulc lymphoid tissue and have hinlcd al tlic inulUplicily 
of features for consideration and the complexity of the subject. 
In 1832 Hodgkin first clearly described the condition that bears 
his name and which was vaguely outlined by Malpighi in 1665 
Bennett described leukemia m 1845, and between 1850 and 1865 
Virchow, Wilkes, Wunderlich, and Cohnheim contributed im> 
portant information about the diseases of the lymphoid tissue 
Since then much nioic knowledge has been advanced concern- 
ing these disoidcrs Nevertheless, we do not know the cause 
of these conditions, their i elation to each other, or a cure for 
them One of the big problems of modern medicine is to un- 
ravel the nature of these raUicr common fatal diseases that 
damage the lymphoid tissue 
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CERTAIN CLINICAL ASPECTS OF PULMONARY 
EMPHYSEMA 

The patient for j-our consideration today illustrates a 
common and perplexmg problem in diagnosis Dyspnea, and 
particularly dyspnea as the result of physical exertion, is the 
presentmg sj^iptom m a great many cases and ma5', of course, 
be due to a vanety of pathologic conditions In a large propor- 
tion of patients it is readily apparent from the phj'sical examma- 
tion and from the duucal histoiy- that the shortness of breath 
is the result of cardiac disease In another large group it is 
quite evident that dyspnea is due to extensive mflammatorj' 
or infiltrative lesions of the lungs, such as tuberculosis or cancer, 
and m a smaller number of patients more unusual conditions, 
sudi as aneuiysm and mediastmal tumor or a condition outside 
of the thorax are the obMous causes of the symptom There 
remams howe\er, a considerable group of patients, most of 
whom are abo^ e middle age, m whom dj'spnea is so marked as 
to mterfere seriously with normal acti'snty, but who show httle 
or no e\ndence of heart disease and whose lungs are negative 
to physical examination except for the signs of emph5'sema 
In these instances the problem frequently resolves itself into a 
consideration of whether the dyspnea is due essentially to mj^o- 
cardial disease which has not dei eloped so far as to produce the 
usual physical signs of chrome myocardihs — thus, whether 
the case is one of early myocardial failure, or whether the dj-sp- 
nea is due primarily to an mterference m the functional actmty 
of the lungs dependmg on the pulmonary emphj'sema In 
manj cases it seems most probable that each element pla3's a 
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r61e and that the dyspnea is due in part to myocardial weakness 
and m part to the emphysema Under such arcumstances it 
is of dmical importance to determine the relabve degree to 
which each of the factors contributes to the production of the 
dyspnea, but an accurate distraction is often difficult or impossi- 
ble In many other cases it is quite evident that the cardiac 
element is predommant and is largely responsible for the short- 
ness of breath In a smaller number of mstances a careful 
study radicates that the cardiac features of the case are relatively 
insignificant and that the dyspnea depends on pulmonary 
emphysema It is the latter cases which most frequently pass 
unrecognized and they seem to be overlooked because of a lack 
of appreciation of the degree to which emphysema may mter- 
fere with the movements of the lungs and be responsible for 
shortness of breath 

The patient before you is a busmess man about fifty years 
of age whose history was unimportant until 1918, when he had 
a senous attack of infiuenza dunng the epidemic Since that 
time he has had frequent colds dunng the winter and there has 
been an increasmg tendency to the development of attacks of 
bronchitis which are sometimes slow in deanng up These 
attacks have never been serious, however, and, except for 
keepmg him m bed for a few days, never interfere with his 
normal activities 

Somewhat over a year ago he began to notice that he became 
short of breath more easily than formerly This became par- 
ticularly noticeable last wmter when he found that walking up 
any hill or even hunymg on level ground began to bother him 
He also noticed that his dyspnea was much more strikmg when 
he was walkmg with the wmd m his face or m very cold weather 
Dunng the last three months the tendency to dyspnea has 
mcreased, so he has had to walk much more slowly than formerly, 
and after ascendmg a short flight of stairs he has to pause to 
“catch” his breath Dyspnea is always assoaated with physi- 
cal exertion He coughs when he first gets up m the morning 
and raises a little phlegm, but dunng the rest of the twenty- 
four hours cough is practically absent He has never noticed 
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pain in his chest and has had ven' httle palpitation of the heart 
He sleeps poorly, but has not been bothered by shortness of 
breath while he is in bed His feet have never been swollen 
Otherwise except for a gradual loss of about 15 pounds dunng 
the last three years, his historj' is unimportant He states 
that if it were not for the mcreasing tendencj’ to dj’spnea on 
exertion, he would consider himself perfectly normal 

On physical examination he is a tall, rather spare, healthy 
looking man Lips and con]uncti\aB are of normal color and 
there is no q*anosis Phj*sical exammation is unimportant, 
except as it concerns the circulator}* and respirator}* s}*stem 
The cardiac impulse is not \-xsible and on account of the reso- 
nance of the o^ erhmg lung, it is impossible to outhne the area of 
cardiac dulness while the patient is l}Tng down WTien he sits 
erect the left border of dulness m the fifth space is found to be 
S cm to the left of the sternum and about 2 cm mside the mpple 
hne The heart is thus not enlarged to percussion E^en in 
the erect posture the area of cardiac flatness remams entirely 
obhterated b} pulmonar} resonance There is no precordial 
h}'peresthesia The action of the heart is regular at a rate of 
85 Heart sounds are extremely mdistmct at the apex and at 
the base The sounds are normal m character howexer, and 
no murmurs are heard Radial pulses are equal, regular, 
and of good quality Radial artenes are easily palpable, but 
apparently not calcified The temporal artenes are some- 
what tortuous The s}’stolic blood-pressure is 125 mm and the 
diastolic is SO mm The chest is not barrel shaped but, on the 
contrar} is flattened m the anteropostenor diameter Per- 
cussion note oxer both sides of the front of the chest is h}-per- 
rcsonant On the nght this h}*perresonant note extends prac- 
tically to the axillar}' margin in the mpple Ime and to the ninth 
nb m the antenor axillar}* Ime The breath sounds are exer}*- 
XX here mdistmct and expiraUon is slightly prolonged There 
are a few dr} riles assoaated wnth mspiration Tactile fremitus 
is scarcel} palpable In the back the percussion note is also 
hx-perresonant The Ime of flatness mdicatmg the lower border 
of the nght lung is 14 cm below the angle of the scapula and the 
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lower border of the left lung is 15 an below tlie angle of tlie 
scapula On the deepest inspiration there is scarcely any 
descent of the lung borders On auscultation the respiratory 
sounds and vocal fremitus are as in front The abdomen is 
normal throughout E-^ammations of the blood and unne are 
negative The vital capaaty of the lungs is 2600 c c , which 
is approximately 60 per cent of the normal for a man of his 
height and weight After hopping sixty tunes on one foot the 
pulse-rate only mcreased from 84 to 100 and it returned promptly 
to its former rate, but the dyspnea was abnormally marked 
The electrocardiogram is entirely normal m form and does not 
suggest hypertrophy of either ventnde or a myocardial lesion 
a-Ray exammation of the chest is negative It confirms per- 
cussion by demonstratmg that the heart and aorta are not 
enlarged, and it shows that the lung fields are normal 

One of the most stnkmg features of this case is tliat the 
degree of dyspnea of which the patient complains is quite dis- 
proportionate to the ph 3 rsical findmgs m the exammation of 
the heart It is, of course, common to see early cases of myo- 
cardial weakness m which the heart is essentially normal to 
physical exammation, as well as to x-ray and electrocardio- 
graphic exammation, but m which the limitation of the func- 
tional capacity of the heart shows itself by shght or moderate 
degrees of dyspnea on exertion In tins patient, however, the 
degree of dyspnea is much greater, accordmg to the history, and 
the evidence of the history' is confirmed by the determmation of 
the vital capaaty of the lungs In general, one would expect 
that a man inth a vital capacity of the lungs of 60 per cent of 
the normal would be able to walk slowly on tlie level, but would 
not be able to lead anythmg like a life of normal activity This 
IS apparently just about the situation with our patient Were 
such a degree of dyspnea dependent on myocardial weakness 
one might well expect to find it assoaated with evidence of 
cardiac pathology, such as hypertrophy — ^mdicated either by 
percussion, x-ray, or the electrocardiogram— murmurs, gallop 
rhythm, or abnormal complexes in the electrocardiogram, but 
none of these are present All of our methods of exammmg 
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the heart show normal findmgs ^loreover, it is noteworthy 
that other sj-mptoms of heart failure such as edema, cough, 
precordial pam, and palpitation, are either absent or insignifi- 
cant. It IS dearlj' difficult to explam the presentmg sj-mptom 
of marked d3^pnea on exertion on the basis of the findmgs in 
the heart The general exammation, howe\er, reveals no con- 
dition outside of the chest which would e:q)lam the dj-spnea 
Let us now, therefore, consider the findmgs resultmg from 
the exammation of the lungs These findmgs mdicate lerj* 
httle except a marked pulmonary emphj-sema The essential 
feature of the lungs m pulmonary emphysema is that they are 
^ olummous, so that m the restmg position at the end of normal 
quiet expiration — or at the so-called “Mittdlage” the mid- 
pomt between normal expiration and mspiration — ^thei* approx- 
imate the condition of normal limgs toward the end of full 
mspiration The simplest method of demonstrating this m- 
crease m the size of the lungs is bj- percussion, which enables 
us to detemune, somewhat roughl}*, then: general outhne 
What do we find’ In the first place we find that the area of 
cardiac flatness is obhterated by the pulmonaiy resonance of 
overlymg lung This, m itsdf, is not particular^' significant, 
for it IS found m manj* cases with httle or even no emphi’sema 
Second, and more important, we find that the lower border of 
the right lung is almost at the costal margin It is thus at the 
position of the normal lung on full mspiration The lower 
border of the right lung can be determmed with accuracy* by 
percussmg the Ime of flatness between lung and hver, but the 
lower border of the left lung cannot be accuratelj* determmed 
m front on account of the tympanj’ of the underlj-mg colon and 
stomach In the back the lower borders of both lungs can be 
determmed bj* percussion, and mstead of findmg them about 
8 or 9 cm below the angles of the scapulx as is normal, they 
are found, m this patient, to be 14 and 15 cm below the angles 
of the scapulas The lower borders postenorly, with the lungs 
at rest, are thus m the position of the lower borders of normal 
lungs in full mspiration iloreover on percussmg the lungs 
of our patient durmg full inspiration it is apparent that there 
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IS no further descent of the lungs on deep bredthing His lungs, 
at rest, fill the angles between the chest wall and the diaphragm, 
which arc normally only filled by the lungs on deep mspiration. 
A further suggestion of emphysema is found in tliQ hypcrrcsonancc 
of the percussion note The indistinctness of the breath sounds 
and the prolongation of expiration are characteristic of emphy- 
sema, but these signs are of much less value than the results of 
percussion. It is by means of percussion that we have shoivn 
that the lungs arc voluminous and that they arc definitely 
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limited in respiratory excursion 'I he barrel-shaped thorax, 
so commonly associated with emphysema, usually appears in 
long-standing cases, but here, as m many instances, is conspicu- 
ous by Its absence 

Further evidence, of a more quantitative nature, of the 
limitation of the movements of the lungs on inspiration and 
expiration is found in the determination of the vital capacity of 
the lungs, which is only 60 per cent of the normal Other, 
more complicated, measurements of the lung volumes would 
unquestionably confirm the results of percussion Figure 229 
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(adapted from Lundsgaard^, shows m diagrammatic form the 
rdations of the lung volumes in emphysema to those under 
normal conditions It will be seen that the total limg volume 
(the volume of mr m the lungs at the end of full inqiiration) 
IS approxunately normal, but that the residual air (volume of 
air m the lungs at the end of complete expiration) is consider- 
ably above normal The vital capaatj" is decreased because 
of the increase of residual air, and at the middle position (rmd- 
way between normal inspiration and eviration) the lungs 
contam an abnormally large quantity of air In very marked 
cases of emph3'sema Scott- has shown that mterestmg altera- 
tions m the chemistry of the blood take place as the result of 
emph}’sema The impairment of the respiratoiy epithehum 
maj' be assumed to cause an impediment to the exchange of 
gases m the lungs, for there is found to be an increase m the 
free carbon dioxid of blood, and, probabl}’’ as a secondary proc- 
ess, an elevation of the combmed carbon dioxid The relation 
between the two, however, remains unaltered, so that the 
H-ion concentration of the blood is within normal limits Scott 
saj's “The high level of free carbon dioxid of the blood m 
emph^^ema is attamed gradually, so that ample time is afforded 
for the development of compensatory mechanisms The mam- 
tenance of the body bicarbonate at a permanent high levd 
appears as one important illustration This enables the em- 
physematous subject to tolerate a high carbon-dioxid tension 
m the blood normally and also affords a certain protection 
agamst undue fluctuations m H-ion concentration nhich might 
otherwise occur from metabolism Considermg the body 
bicarbonate as a chemical factor of safety, it appears that the 
emphysema subject can tolerate for short penods higher con- 
centrations of inspured carbon dioxid than the normal When, 
however, the tissue buffer is exceeded, there is httle mprliaTiipal 
factor of safety as represented by pulmonary ventilation and 
acute distress deielops suddenly The normal subject, on the 
other hand, has a considerable pulmonary resene and com- 
pensates for carbon-dioxid retention by mcreasmg ventilation 
Consequently no sudden ‘break’ occurs but discoiMort develops 
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gradually ” These observafaons on the chemical changes 
in the blood, taken in conjunction with the decrease in the vital 
capaaty of the lungs, throw an interestmg light on the patliologic 
physiology of pulmonary emphysema, but m our experience the 
mcrease of carbon dioxid m the blood is only to be found m 
very advanced cases In the patient under consideration, for 
instance, the carbon dioxid of the blood was at a high normal 
level 

When one examines the lungs of cases of pulmonary em- 
physema at autopsy, one is often somewhat disappomted to 
find that they do not conform to the preconceived picture 
Instead of the large, volummous lungs that were eiqiected, they 
may be fovmd to be pracbcally normal m gross appearance, and 
to be collapsed It is rather unusual to find the classical gross 
anatomic picture of emphysema, except m the very advanced 
cases For us, as climaans, therefore, pulmonary emphysema 
IS to be regarded less as an anatoimc entity than as a physiologic 
entity, m which there is an mterference ivith the normal range 
of respiratory movement It is the “bellows” function of the 
lungs that is affected This function normally has a large 
“factor of safety,” so that m times of stress, as with hard exer- 
cise, when a large pulmonary ventilation is needed to enable 
the gaseous exchange m the lungs to keep pace mth the demands 
of the metabohsm, the amount of aeration of the lungs can be 
mcreased many fold In pulmonary emphysema however, as 
is mdicated by the low vital capacity, the extent to which the 
lungs can expand and collapse with inspiration and expiration is 
definitely linuted 

In considermg the relation between the heart and lungs m 
pulmonary emphysema one further pomt must be mentioned 
A cardiac lesion may develop as a secondaiy result of the pul- 
monary lesion Hj^iertropy of the nght ventricle and func- 
tional weakness of the nght side of the heart may occur In rare 
mstances some degree of sclerosis of the pulmonary artery may 
also be associated with emphysema 

The causes of pulmonary emphysema still remam somewhat 
obscure Occasionally one sees cases m which the emphysema 
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IS apparent!}' due to excessue expiration, as in glass-blowers 
and players of wind instruments, but mucb the most com- 
mon factors seem to be asthma, with its prolonged expiration 
due to the spastic contraction of small bronchi, and recurrent 
mfections >Iultiple attacks of acute bronchitis, or chrome 
bronchitis with acute exacerbations and long-contmued low- 
grade mfection of the brondu between the attacks, account 
for most mstances of emphysema We have recently obsen^ed 
a number of patients with marked emph}'sema who gave a 
history of influenza dunng the epidemic of 1918, and who have 
had prolonged attacks of bronchitis almost ever}* wmter smee 
that tune 

Chrome pulmonary emphysema is thus a condibon that 
must be senously considered m certam patients m whom the 
presentmg s}*mptom is dyspnea on exertion Unfortunately, 
from the pomt of new of diagnosis it is most commonly met 
with m persons at an age when myocarchal weakness might well 
be expected and it is leri' frequently met with m assoaation 
with evident myocardial failure In the latter the cardiac 
condition is of course of the greater clinical importance, but 
m occasional patients the emph}'5ema occurs alone or as the pre- 
dominant feature It may be an extremely difiScult task to 
differentiate m any gi\ en case the extent which the cardiac and 
pulmonai}* factors contnbute to the production of the d} spnea 
No definite rule for such a chfferentiation can be laid down 
One must depend on a careful histoi}' and ph}'sical exammabon, 
parbcularl} as these thron hght on the presence of other e\'i- 
dences of heart disease, and m many cases only repeated obser- ' 
^abon5 o\er a considerable penod of tune will enable one to 
differenbate between the significance of the two condibons 
The treatment of pulmonary emph}’5ema is, at best unsatis- 
f actor}' Vanous respiratory exerases ha\ e been de\used 
with the aim of mcreasmg the expirator}- phase of respirabon 
so that the \ olume of residual air may be reduced and the lung 
brought back to its normal condibon, but they require pro- 
longed and consaenbous use Hofbauer,* m his book on 
“Atmungs-Pathologie und Therapie,” has described one sudi 
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method that is mterestmg and mgenious In most cases, how- 
ever, one must rely largely on prophylactic measures, such as 
the proper treatment of asthma and the prevention of recurrent 
attacks of infection of the bronclu 
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THE PROBLEM OF RHEUMATISM 

It is interesting to check up from tune to tune on the work 
which has been done on an mdi\udual medical problem In 
some instances it will be found that real ad\ ance has been made, 
while m others, although a great deal of work has been done 
and many dauns put forward, vei}’- httle real ad\ance has 
occurred It is espeaally important m those conditions about 
which much has been wmtten to re\'iew the vanous dauns eveiy 
so often, m order to form a defimte opimon as to just what the 
real situation is m regard to a particular disease From such a 
review the practising phi^siaan may hope to be able to form a 
dear mental picture of just what is really known about a certam 
disease and just what is the best method of procedure m such a 
case 

Rheumatism comes m that group of diseases concemmg 
which there has been a great deal of study and ver>’^ much wntmg 
The fact, how ever, that there is such a di\ ergence of opuuon m 
regard to the exact nature of the disease and m regard to the 
methods of handhng it raises the question as to whether there 
has been \ Qvy much real advance on this subject m recent j'-ears 
For, if any one of the lanous procedures was supenor to the 
otliers m the treatment of this condition, there would be more 
unnersal adoption of this method and more success m the 
results of treatment 

It is important to haie a dear conception of just what one 
means bj’’ rheumatism, as the term is often loosely apphed to a 
\anet> of conditions m addition to diseases of the jomts In 
this lecture I shall mean by rheumatism chrome disease of the 
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joints, excluding such spcafic conditions as gout, gonorrlical 
arthritis, and Charcot’s joint One should realize that it has 
not as yet been established wlicthcr rheumatism or chronic 
arthritis is an individual disease, or represents a variety of ab- 
normal conditions which produce lesions in the joints The 
clinical picture and the pathologic findings in different cases of 
chronic aithritis arc quite vaned and tlic question may well be 
raised whcthci one type of joint lesions may be due to on'e 
etiologic factor, while another type may be due to some other 
disturbance It is also conceivable that different etiologic 
factors might produce a similar lesion in the j'oints 

At the present time our knowledge of tlic etiology of chronic 
arthritis may be summed up in the single word, unknown 
1 here are several theories m regard to these joint disturbances 
The one which is perhaps the most generally supported at pres- 
ent IS that they arc the result of infection Opinion is divided in 
icgard to whether or not the organisms arc actually present m 
the vicinity of the joints oi produce their effect upon them by 
means of toxins Up to the present time no oiganisms liavc 
been isolated from the joints themselves or Uie surrounding 
tissues Another tlicoiy is that chronic arthritis is a metabolic 
disturbance If it is a metabolic disturbance it may be the 
result of some abnormality of the glands of internal secretion, 
some peculiar response of the individual to ordinary food- 
stuff, or some disturbance m the acid base equilibrium of the 
body Some workers feel that trauma is .i factor in tlie disturb- 
ance to the joint surfaces It has been suggested that in some 
way anaphylactic phenomena may have some relation to the joint 
changes 

'1 he diagnosis of the condition is usually quite simple, for, 
as a rule, the piitient comes to you with the definite complaint 
of rheumatism, and justly so, because there is often dchnitc 
dcfonnity and limitation of motion in the joints in addition to 
pain and stiffness on motion It is important for the practi- 
tioner to realize that at the beginning of tlie process there may 
be no deformity or limitation of motion and tlic only evidence 
may be pain in tlic vicinity of Uic jomts and some stiffness 
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upon motion until the joints ha\ e become limber Sbght 
suellmg about the jomts may appear qmte early m the course of 
the disease Usually more than one jomt is olved, although 
the patient’s attention may be directed to just one jomt because 
sjTnptoms from it are more pronounced In the severer cases 
practically all the jomts of the body may be mvolved 

Except for the changes in the jomts physical exammation 
of the patient may show nothmg of importance In some m- 
stances espeaallj- if the disease is acti\ e there may be a mild 
ele^atlon of the temperature In the pronounced cases the 
patient may show the strain of the disease by undernourish- 
ment and secondarj- anemia Exammation of the heart may 
show murmurs, which apparently de\elop dunng the course of 
some tjTies of chrome arthntis This is of mterest, because 
usually \ alvular heart disease is supposed to be assoaated with 
acute articular rheumatism, which is apparently qmte a differ- 
ent disease This fact agam raises the question of whether one 
tjTie of chronic arthntis, at least, may not be a more chrome 
form of acute articular rheumatism In addition to the pen- 
articular changes there is a certam amount of muscular atrophj’’, 
\arjTng mth the amount of limitation of motion m the 
different jomts It has been suggested that m some tj-pes of 
chrome arthntis the body fluids, such as the sah\ a, sweat and 
unne, may show a higher degree of aadity than normal The 
usual climcal pathologic studies m these cases are, as a rule, 
ummportant In the early stages of the disease the i-ray 
pittures maj not show any appreaable abnormahty 

Altliough the disease is usuallj' diagnosed mthout diflBculty 
there are certain conditions \nth which it may be confused It 
IS important to separate rheumatom from these other conditions, 
as the tj-pe of treatment ^ anes m tlie different diseases Gout 
often presents a joint picture which suggests chronic arthntis, but 
It should be differentiated by findmg tophi, that is, deposits of 
unc acid crj stals on the cartilage of the ear, bj^ the appearance 
of the bones m the ar-ray pictures, and by an mcrease of the unc 
aad m the blood Vanous pamful and spastic conditions of the 
muscles, often spoken of as muscular rheumatism, may sunulate a 
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chronic arthntis These usually can be separated by the absence 
of any deformity m the joint, and by the distribution of the spasm 
and tenderness of tlie muscles to just one single muscle or group 
of muscles These muscular spasms are also more temporary 
than the joint changes Closely identified with these muscular 
disturbances which, if occurring m the back, are frequently 
spoken of as lumbago are the symptoms which are supposed 
to be due to strain upon the sacro-iliac joints Tenderness over 
these jomts, -without involvement of other jomts, differentiates 
this from chrome arthntis Bursibs must be separated from 
chrome arthnbs, especially bursitis m the region of the shoulder- 
joint In bursitis the disturbance is usually limited to the 
region of only one joint, while in chronic arthntis, as has been 
mentioned, it is unusual for the process to be limited to just one 
jomt Furthermore, m cases with bursitis the pam and limi- 
tation of motion IS usually only m certam directions, while m 
arthritis it is apt to be pamful upon any motion of an actively 
mvolved jomt Also, m bursitis there may be tenderness on 
pressure m the region of the bursa Neuntis may produce a 
picture suggesting chronic arthntis, espeaally if the process is 
diffuse In neuritis there is not so much deformity of the joints, 
but more sivellmg and induration of the soft tissues The 
pain IS also more mdependent of motion The jomt disturb- 
ances due to some specific organism such as the gonococcus 
must, of course, be dimmated Gonorrheal arthntis is gener- 
ally assoaated with some remams of acute or chronic mfection 
with the gonococcus along the genital tract It also usually 
presents considerable swellmg of the soft parts about the joints 
mvolved In cases with the Charcot joint other evidence of 
luetic disease of the central nervous system should be apparent 
The treatment of rheumatism is a subject about which a 
great deal has been wntten and many different procedures 
recommended The fact that at the present time there is no 
universally accepted plan for the treatment of chronic arthritis 
IS the best ewdence that no really successful form of treatment 
has as yet been found As there are, however, so many differ- 
ent procedures recommended it is important to form a definite 
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plan for treatment m your mind for the mdi%idual case It is 
espeaaUv important m any disease m •which the treatment is 
gomg to extend o\er a considerable period of tune to have a 
defimte program m mmd m order to keep the patient from drift- 
mg aimlessly m his search for help Before outhnmg what 
seems to be the best Ime of procedure m the handhng of a case 
of drromc arthritis the different methods of treatment that have 
been recommended wdl be discussed 

The method of treatment suggested depends to a great meas- 
ure upon what one’s feehngs are m regard to the etiologj* of the 
disease It is mterestmg, however, to note that in most m- 
stances the different workers on the subject are apt to recom- 
mend, m addition to their own particular method of treatment, 
at least some apphcation of the methods of treatment outhned 
bj- other workers This, of course, is just a confession that thej* 
are not entirely satisfied with the particular method of procedure 
which they ha\ e ad\ ocated based upon then theories m regard 
to the etiologj* of the disease 

At the present tune the elumnation of any possible focus of 
infection is recenTng perhaps more attention than any other 
form of treatment If one is gomg to look for foa of infection 
it is important to ha^e a dear conception of just what should 
be done It frequently happens that one meets a case of chrome 
arthritis m nhich the foci of infection ha\e been thought of and 
perhaps one or more found and remo\ed, but yet the whole 
qu^tion not studied m a comprehena\e manner The more 
obMous foa of mfection, such as chronic dischargmg ears pus 
m the urme or old dischargmg wounds from the bones, are not 
usually o^ erlooked The \ anous possibilities of so-called hidden 
foa of infection, howe\er are often not sj'stematicallj’ studied 
and, of course, if one is gomg to look for hidden foa of infection 
at all one should examme for all of the possibihties This means 
that a study should be made of the teeth, the accesson* smuses, 
the tonsils, the gall-bladder, possiblj- the appendix, Ae pel\ic 
organs m the female the prostate and semmal \esicles m the 
male, and the mtestmal tract It is also important to ha\ e a 
dear concept of just what it is necessary- to do m examinmg 
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these various parts of the body m order to have a satisfactory 
examination with a minimum of expense for the patient Teeth 
must be exammed by mspection m order to look for pyorrhea and 
also by ^-ray study m order to find out what is going on at 
their roots, unless one is convinced tliat all the teeth are alive, in 
which case it is very unlikely that there arc any blmd abscesses 
about the roots An ®-ray picture should be taken of the sinuses 
and they may be considered free from disease if the a:-ray picture 
shows no cloudmg If, however, the ii-ray picture presents a 
clouding further studies of the smuses must be made by means 
of transillumination and inspection of their outlets The ton- 
sils should be studied from tlie point of view of their action, 
namely, whether they are apt to become infected, also by in- 
spection, and by palpation of the glands which dram the tonsils 
Unfortunately, there may be in the tonsils m certain cases some 
mflammatory reaction which is not obvious from inspection and 
which does not produce much, if any, local trouble Therefore, 
It IS possible that clironic focus of mfection may exist m the 
tonsils which cannot be ruled out by our present methods of 
examination It is probable, however, that infection is not 
often hidden away in the tonsils without givmg some hint of its 
presence It must also be remembered that the surgeon may 
confuse the mixture of tissue juices, blood, desquamated epithe- 
lium, saliva, and secretions m the crypts of the tonsil with 
actual inflammatoiy lesions Ihere is some question as to 
whether this material in the ciypts of the tonsil can be looked 
upon as a focus of infection 

In determming whether there is a focus of infection m the 
gall-bladder one must rely upon the story which the patient 
gives of attacks suggestmg gall-bladder disease or stone in the 
gall-bladder Of course, obvious disease of the gall-bladder 
can be readily detected If there is evidence of a stone, it is a 
reasonable assumption that there is some chronic infection in 
addition The a.-ray may be of some value m deciding the pres- 
ence or absence of gall-stones The so-called Lyons-Meltzer 
method of examining the gall-bladder is m use in some dimes 
and quite favorable daims have been made in regard to the 
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diagnostic value of this procedure for demonstrating chronic 
inflammation m the gall-bladder This test has not been uni- 
versally adopted for this purpose 

The question of a hidden focus of infection m the appendix 
IS one which is open to dispute, because, although it is generally 
conceded that the appendix may be the site of repeated attacks 
of acute infection, there is considerable doubt in the mmds of 
many whether the appendix contmues to remain in a state of 
chrome inflammation If the appendix is looked upon as a 
possible source of infection the decision m regard to the condi- 
tion of the appendix ran only be made from the history 

The chrome inflammation m the pelvic organs in the female 
or m the prostate and s emin al vesides m the male should be 
sought for by digital examination 

The possibihty of absorption from the mtestmal tract is one 
which alwaj^s must exist, and therefore it cannot be ruled out 
as a possible focus of infection There is no way to ehminate 
bactena from the gastro-mtestmal tract and about all that can 
be done is to study the motiht}' of the gastro-mtestmal tract by 
a:-ra3's or other means m order to see if the movements through 
the mtestmal canal m an individual are particularly' sluggish 
There is, however, no proof that simply because material moves 
through the gastro-mt^tmal tract at a dow rate of speed there 
IS necessarily' any more absorption of toxic products than m a 
normal mdividual, although such a supposition is a reasonable 
one 

If one IS gomg to look for foa of infection, it is important that 
all of the procedures mentioned above should be earned out, 
so that no one focus will be overlooked If any foa of infection 
are found, they should all be elmunated It is not reasonable to 
]ust treat the more pronounced ones In addition to removmg 
any' focus of infection attempts have been made to maVi> a culture 
from the focus and tp follow up the removal of the focus with 
a course of vaceme therapy It has also been suggested to 
change the character of the mtestmal flora by means of diet 
and the mtroduebon mto the alimentary tract of different 
strains of organisms 
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The treatment of chronic arthntis by dietary procedures is 
also receiving a great deal of attention at the present timt> 
Pemberton has been one of the most active m this hne m recent 
years and he favors not only cutting down somewhat on the 
gross amount that an mdividual eats, but espeaally on the car- 
bohydrate mtake It is qmte a common event to have an 
arthritic patient say that they can bring on an attack of pam 
m the jomts by eatmg a large amount of some sort of food, and 
m my eiqienence the food most often mentioned as causmg dis- 
comfort IS some form of candy, espeaally of the chocolate 
variety Other workers on arthntis advise the avoidance of 
aad foods Unfortunately, it is not alwa3rs possible to deade 
from the taste of the food whether it contains more aad or base, 
and also it is not known what effect these vanous aads m the 
food have upon the different body seaetions, for it has been 
established that certam foods which are qmte aad m their taste 
may contain a type of aad which is burned up m the body and 
excreted through the lungs, and still these foods may contain a 
considerable amoimt of base which wiU be exaeted through the 
kidne)rs, so that they actually make the unne more alkahne 
Very little is known about the effect of the different kmds of 
food-stuff upon the sweat, sahva, and other body flmds There- 
fore, it IS rather difficult at the present time, with our hmited 
knowledge, to make any defimte rules m regard to arrangmg a 
diet m order to avoid an mcrease of aadity 

As it has been suggested that arthntis may, m some way, 
be an anaphylactic phenomena, assoaated witli certain food- 
stuffs, some workers have studied the reaction of the patient’s 
skin toward the protems of vanous foods m order to see if the 
patient is sensitive, ivith the idea of avoiding m the diet any 
food-stuff to which the patient is sensitive 

In regard to drug therapy, it should be admitted that there 
is no medione which jvill have any effect upon the course of a 
chrome arthntis On the other hand, a vanety of mediones 
are of benefit m rehevmg temporarily the symptoms Promi- 
nent among these are the salicylates The sahcylates are recom- 
mended m vanous forms and different workers have enthusiasm 
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for different preparations The benefiaal action, however, is no 
doubt due to the sahcj'lates and it probably makes very httle 
difference m what method the sahcj*late is given Glandular 
extracts have been mentioned with enthusiasm by some, but 
at the present tune are receivmg \ei3’’ httle attention as a thera- 
peutic agent of value m chrome arthritis The thymus and 
thyroid preparations have been the ones which have received 
the most attention 

The treatment of chrome arthnfas by the reaction to foreign 
protem has also been recommended and for this purpose t5’phoid 
vaceme has been given mtravenously That this method of 
treatment has not been generally adopted is perhaps the best 
argument against its ^alue Another reason which should 
make one feel some doubt m regard to its value is the fact that 
the use of typhoid vaedne mtravoiously has also been strongly 
recommended for the treatment of pneumoma and permaous 
anemia 

Orthopedic measures are of benefit m chrome arthntis 
These consist of rest for the diseased part, heat apphed to the 
jomts by vanous baking methods, sweating m order to mcrease 
elimination from the body as a whole, and massage around the 
joints with certam passive motions These vanous orthopedic 
measures are often successful m lessening the pam m the af- 
fected jomts and improiing the motion 

It IS quite obi-ious that all these leaned procedures cannot 
be of specific I'alue m the treatment of chrome arthntis It is" 
important m handhng such a case not to burden the patient 
with too extensn e a course of treatment, especially if it may be 
doubtful of lalue Therefore it is wise to ha\e some de^te 
program to follow m the study and treatment for the patient 
with chrome arthntis With our present knowledge m regard 
to this disease the patient should be carefully studied for any 
foa of mfection, and if any exist they should be ehminated. 
If no foci of infection are found, the question of arbitrarily re- 
mo\-mg the tonsils should be considered on the chance that 
there may be hidden away m the tonsils a focus of infection . 
wluch cannot be diagnosed Although this procedure is radical 
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it must be remembered that if the chronic arthritis is severe the 
end-results may be very distressmg, and therefore it is worth 
while to undertake a therapeutic procedure, the value of which 
is uncertam, on tlie chance that it may be of help If there are 
no foa of mfection, or after removing tliem and the tonsils the 
process contmues, the patient should then be turned over to 
an orthopedic surgeon for bakmg, massage, etc In addition, 
It IS very important to keep up the patient’s general health by a 
hberal diet and to keep ehmmation active through the skin, 
bowels, and kidneys 

In regard to the prognosis of chrome arthntis, it must be 
remembered that it is probably a self-hmited disease m which 
there is a tendency for the active process to quiet down Just 
how much permanent damage will be done to the jomts before 
the process quiets down, one cannot predict, and therefore it is 
important to endeavor to chedc the process It is difiBcult to 
deade whether the cessation of the activity of the process m an 
individual comes as the result of the treatment instituted or the 
natural course of the disease 
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CLINICAL PROBLEMS IN THE DIAGNOSIS AND TREAT- 
MENT OF DIABETES MELLITUS 

I A Possible Case of Artenosclerotic Glycosuria Unimproved 
by Diabetic Treatment. 

n A Possible Case of Cerebral Glycosuna Ummproved by 
Diabetic Treatment 

TTT A Possible Case of Renal Glycosuna Unimproved by Diabebc 
Treatment 

IV. A Possible Case of Diabetic Coma Unimproved by Diabetic 
Treatment 

IKTRODVCTION 

It is usually considered that diabetes mdbtus is an easy 
disease to recognize Dunng the last year, however, several 
cases of persistent glycosuna in which it was difficult to estab- 
lish the correct diagnosis have entered the Bngham Hospital, 
and I notice that Dr Joshn m his last paper m the Oxford 
Loose Leaf System says that he, too, is seemg a constantly 
mcreasing number of doubtful diabetic cases These facts lead 
me to present to j’ou m this dmic 4 cases of possible diabetes, 
illustrating certam difficulties m diagnosis and treatment 
The sub 3 ect is timely and important because accurate diagnosis 
is essential for good results m treatment and because the use of 
so powerful a drug as msuhn in improperly selected cases may 
proi e mjunous 

Case I A Possible Case of Arteriosclerotic Glycosuna. — 
The first case is that of a man sixty-two j'ears old, who entered 
the hospital for diabetic treatment wath this history 

> From the Medical Qinic of the Peter Bent Bngham Hospital, Boston 

143 * 
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The family and past histones were unimportant The pa- 
tient had been a fairly active man most of his hfe, servmg as 
an attendant in a theater, where he did admmistrative rather 
than physical work Eighteen years ago he weighed 240 pounds, 
he considered his average weight 215 pounds, and at entry to 
the hospital he weighed about 170 pounds 

About a year ago he began to have dyspnea on exertion 
and edema of the ankles He consulted a doctor for these symp- 
toms and was told that he had 4 per cent of sugar m the unne 
He dieted somewhat ivithout any great improvement, finally 
givmg up work seven months ago because his shortness of breath 
was so marked He was referred to the hospital, not for his 
presentmg S 3 anptoms, but for diabetic treatment 

The essential features of tlie physical examination were 
as follows The patient was obviously dyspneic on exertion, 
although there were no signs of penpheral edema The heart 
was enlarged accordmg to percussion and the x-ray The sounds 
were distant and of poor quality, with a rough systolic murmur 
heard over the entire precordium There was marked thicken- 
ing and tortuosity of the penpheral vessels and evidence of 
retinal sclerosis in the eye-grounds The systolic blood-pressure 
was 170 mm and tlie diastolic pressure 102 mm The pulse 
was alternating m quahty An electrocardiographic tracing 
showed curves characteristic of left ventricular preponderance, 
delayed auriculoventncular conduction time, premature auric- 
ular beats, and defective mtraventricular conduction time 
Yet despite so much evidence of advanced myocardial disease, 
the liver was not engorged, there was but little pulmonary 
edema, and the vital capacity a few days after entry was 110 
per cent 

The unne contamed a trace of sugar and of albumm There 
were numerous hyahne and granular casts m the sediment, but 
no blood or pus The phthalcm excretion was 48 per cent, 
pomtmg to an adequate renal function, while the blood-sugar 
concentration was 0 18 per cent , suggestmg a mild diabetes 
There was no anemia, the Wassermann reaction was negative, 
and a stool specimen was normal 
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On the whole, the patient eindently had artenosderosis 
and chronic myocarditis, probably, renal sclerosis with some 
nephntis, and gtycostma with hj-perglycemia Did he have 
diabetes^ Should he be treated as a diabetic? 

The graphic chart of the treatment followed m this case over a 
penod of six weeks shows at a glance the remarkably poor result 
obtamed when the patient was treated as a diabetic (Fig 230) 



Fig 230 


For the first eleven days the patient was given unlimited 
flmds and a stnct diabetic diet made up as usual of frmt and 
green \ egetables, broths, about 60 grams of protem m the form 
of meat and egp, and varjTng amounts of fat The unmediate 
effect of this treatment from a diabetic viewpomt was satis- 
factorj' The trace of urmaij- sugar disappeared, and the blood- 
sugar concentration fell to normal On the other hand, the 
patient began to gam weight, due to edema, the ^dtal capacity 
fell, the blood-pressure after a shght mitial fall began to rise, 
and the patient himself became mcreasmglj* dyspneic 

For the next fifteen days the chet was kept unchanged. 
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although the fluid intake was restneted to less tlian 1500 c c per 
day and digitalis leaves were given m the dosage of 300 mg a day 
During this period the patient grew steadily worse Even 
from a diabetic vieivpoint, the tolerance did not mcreasc, for 
while tlie urme remained sugar free yet the blood-sugar concen- 
tration rose, and from a general viewpoint the patient grew 
steadily sicker, smee tlie edema and dyspnea increased, tlie vital 
capacity continued to fall, and the blood-pressure continued to 
nse 

Thus at the end of twenty-six days of conscientious diabetic 
treatment we had a mudi sicker man to care for than at his 
entry to the hospital The blood-sugar was higher tlian at 
entry, there were 6 kg of edema to contend ivith, the vital capac- 
ity had fallen from 110 to 55 per cent , and the systolic blood- 
pressure had risen from its lowest point of 145 to 180 mm 
At this time strict diabetic treatment was discontinued 
The patient was given Earell diet for four days instead of a 
diabetic diet This tfeatment was accompanied by an immedi- 
ate fall m blood-sugar concentration, diuresis, loss m weight, 
gain in vital capaaty, and fall m blood-pressure 

Fmally, for the last twelve days, the patient was given a 
light concentrated diet con taming roughly about 150 gm of 
carbohydrate in bread, cereals, and 20 per cent vegetables, 
about 60 gm of protem, and an unmeasured amount of fat 
During this period the fluid intake was kept below 1500 cc 
eadi day and such traces of glycosuna as appeared were dis- 
regarded Under this management the blood-sugar concentra- 
tion remained somewhat above normal, but not at a very high 
level, the unne output remained high, the edema disappeared, 
and with it the dyspnea which had previously been so uncom- 
fortable, the vital capaaty rose to normal, and the blood-press- 
ure fell to 145 cm On the whole, there was no question but 
that the patient was better in almost every way when he was 
treated for heart disease than when he was treated for diabetes 
This type of case is not uncommon There are a large 
number of elderly people with artenosderosis who may have a 
low sugar tolerance, a shght hyperglycemia, albumin and casts 



DIAGNOSIS AND TREATMEST OF DIABEXES 1455 


m the urine, cardiac hypertrophy and hj’pertension, and either 
d 3 ^pnea on exertion or angina pectons As a rule, these pa- 
tients do not keep a progressn e diabetes such as occurs in young 
people The diabetes, if it exists at all, is mild Treatment 
should be directed to the entire vascular disease rather than to 
the smgle phase of glycosuna A thorough and careful history 
and physical exammation is necessaiy, so that due consideration 
can be gi\en to all factors makmg up the picture The mere 
presence of glycosuna and hj'perglycemia does not justify the 
diagnosis of diabetes or the establishment of too ngid diabetic 
treatment If the diabetes is treated at all, it should be 
handled gmgerly and m a most conser\*ative fashion 

The use of msubn m this tj'pe of case should be mentioned 
I have followed the course of 2 such patients with msuhn for a 
penod of several months and am satisfied that both these cases 
have been more comfortable on 5 to 10 umts a day, gi\ en m one 
dose, than they were without it This amount of msuhn ap- 
peared to keep the blood-sugar level lower and to add a sense of 
well-bemg to the feehngs, which was absent when the drug was 
not taken It is probablj* a good practice for this tj-pe of case 
to ha^e a relatl^ely normal blood-sugar figure, because such 
patients almost mvanabty ha^ e marked sderosis of the i essels 
of the feet and are thus hable to dei elop gangrene, and because 
they often haie comeal opaaties which may go on to cataract 
formation While there is no positive eMdence that hj'pergty- 
cemia causes either gangrene or cataract, yet there is a pretty 
general impression that long-contmued hj^ierglycemia exagger- 
ates an elderty diabetic’s known tendency to cataract, gangrene, 
or superfiaal skm infections Therefore, a relatoely normal 
blood-sugar concentration is worth staling for, and certainly, 
if a small smgle daily mjection of msuhn makes the patient fed 
better, it is worth usmg 

Case n A Possible Case of Cerebral Glycosuna.— The 
second case is that of a tramed nurse foity'-three years old who 
entered the hospital for diabetic treatment with this history 

The family histon showed that an unde on the father’s 
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side had diabetes at the tune of his death, a brotlier was at one 
tune refused hfe insurance because of diabetes, and a sister was 
supposed to have diabetes at the present tune The patient 
had never been particularly strong, although she was always 
able to work effectively Her appendix had been removed six- 
teen years ago Five years ago her menopause was accelerated 
by a-ray treatments because of dysmenorrhea and undue phys- 
ical symptoms Durmg the war she worked m a war hospital 
and went through numerous air-raids, as a result of which she 
developed symptoms suggesting shell-shock For many years 
she had been hable to fairly frequent severe and prostratmg 
sick headaches which would lay her up for two or three days 
at a time 

The present illness began fourteen years ago when, wliile 
m training, she complained of “swelhng of the legs ” Because 
of this she had a medical exammation and was found “to have 
sugar and albumm m the urme and a heart that was not very 
strong ” At that tune she weighed 108 pounds 

Durmg the last fourteen years she has dieted more or less, 
carefully avoidmg sugar, cake, bread, and potatoes, and has been 
fairly comfortable In 1916 she consulted Dr F G Bngham, 
who has been kmd enough to send me a summary of his findmgs 
I have charted the relevant data m order to illustrate the prog- 
ress of the disease as clearly as possible 

The Progress of an Atypical Case of Diabetes During a Period of Over Five Years 


Date 

Urine. 

Blood-prcsaure. Weight in 

Blood sugar, 

eusar 

mm 

pounds 

percent. 

April, 1916 

Trace 

115 

113} 


December, 1917 

0 


96 

0 06 

1918 

Seen eleven times 

0-Trace 


1091 

0 11-0 IS 

1919 

Seen four times 

0-1 per cent 


Curve of alimentary toler- 
ance test following 72 gm 
of glucose Fasting, 0 09, 
0 14 (one hour after test- 
meal), 0 11 (two hours 
after test-meal) 

April, 1920 

0 3 per cent 

160 

119 

0 13-0 IS 

May, 1921 

0 

160 

128 

0 21 

December, 1921 

0 1 per cent 

165 

142 

0 33 
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From Dr Bngham’s record it appears that from 1916 until 
1921 no significant gtycosuria developed, there -was a progressive 
gam m wei^t and a progressive nse m blood-pressure, out of 
several blood-sugar determinations onlj- two were notabl}’’ 
abnormal, and a sugar tolerance test m 1919 did not result m a 
tj-pical diabetic blood-sugar curve On the other hand, it may 
be significant that the blood-sugar concentration gradually tended 
to mcrease as the body weight mcreased, a sign pomtmg to an 
underlymg true diabetes 

The patient came to the Brigham Hospital m May, 1924 
Until three months pre\nouslj’’ she had been gomg on as usual 
feehng wdl enough, holdmg her weight at about 140 pounds, 
dietmg with discretion, but not taking her ^ycosuna too sen- 
ously About three months before her entry here she began^ 
to lose weight, to feel tired out all the tune, to find difficult}’- m 
slecpmg, and, m general, to appear to be faffing for no apparent 
reason, despite what appeared to be a perfectly adequate diet. 

The phj-sical exammation showed that the body weight 
was 120 pounds pro\Tng a defimte recent weight loss The 
blood-pressure was 160 mm and the disk of the nght eye- 
groimd had shght but defimte chokmg The unne contamed a 
trace of sugar after a heart}* breakfast, and the blood-sugar 
concentration w as 012 per cent At that time an accurate 
diagnosis seemed impossible It was difficult to bdieve that 
the slight glycosuna m the absence of any t}’pical diabetic s}Tnp- 
toms was the cause of the loss of weight and sense of prostra- 
tion The ei e-ground changes suggested a possible cerebral 
tumor, but there were no neurologic signs by which localiza- 
tion of any growth was possible On the whole, there seemed 
nothmg to do but wait de\ elopments 

Dunng the last six months until recently matters remained 
unchanged On several occasions blood-sugar detemunations 
were made which laned between 0 12 to 0 16 per cent The 
urme neier showed more than a trace of sugar despite consider- 
able I’anation m diet The body weight remained constant 
Sometimes the patient felt fairly well, at other timpa ver}* tued 
and depressed 
lot. s — 91 
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A few days ago the patient suddenly became very weak 
and stuporous Exammations now showed bilateral partial 
ptosis, the nght pupil was larger than the left, there was bilat- 
eral nystagmus, a positive Romberg sign, edema and shght 
chokmg of both optic nerve disks, and an exaggeration of the 
deep reflexes m both arms, with dimmution of the deep reflexes 
m both legs The blood-pressure was 130 systohc and 80 
diastohc The urme was sugar and albumin free The patient 
was admitted to the hospital on Dr Cushing’s service, where 
Dr Cushmg made the dimcal diagnosis of probable cerebral 
tumor 

In bnef, here we have a patient with glycosuria at the age 
of thirty, persistmg for fourteen years, without any of the cardi- 
nal s)miptoms of diabetes, with severe repeated headaches, 
finally accompanied by choked disks and neurologic signs of 
organic disease of the central nervous system Has she dia- 
betes? Should she be treated as a diabetic? 

I have presented this case to brmg out onpe more the im- 
portance of the careful dmical study of all cases of diabetes 
Personally, I am mchned to think that this patient is not suffer- 
mg from diabetes mellitus, but that the glycosuria is of cerebral 
ongm, due m some fashion to mtracranial pressure from a slowly 
growmg tumor Time will tell whether or not this opmion is 
correct In any event it is evident from the patient’s story that 
she felt worse when she tned to diet too stnctly and when she 
was much underweight I beheve that had she been advised 
to diet more ngorously or to take msulin without careful study 
on the strength of a persistent mild glycosuna that she might 
have been made more uncomfortable than ever 

Case in. — A Possible Case of Renal Glycosuna — ^The 
third case is that of a medical student twenty-eight years old, 
who came to the hospital complainmg of “glycosuna ” 

The family history was not remarkable In the past the 
patient had always been well except for an appendectomy for 
acute appendiatis fifteen years ago and for an operation for the 
removal of a stone from the left ureter two years ago 
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The present illness began four months ago when the patient 
tested his urme and foimd that it contamed sugar At that 
•time he weighed 150 pounds As a result of this urmalysis he 
naturall}’^ became disturbed and began to treat himself for dia- 
betes by prett}’^ rigorous dietetic restrictions He found that 
sugar appeared mtermittently in the urme in small amoimts, 
and apparently bore some relationship to the amount of food 
eaten There was ne\er anj' excessive appetite or poljima 
and no great loss of strength, though by curtailment of diet 
there had been a progressi\ e weight loss of about 10 pounds 
Routme ph} sical examination was negative ITiere was no 
anemia The Wassermann reaction was negative A twentj- 
four-hour specimen of urme was sugar free and the blood-sugar 
concentration m the middle of the afternoon was 0 09 per cent 
Has the patient diabetes^ Should he be treated as a diabetic’ 
In order to make a diagnosis in this case it seemed first 
necessary to obtam an idea as to what the sugar tolerance was 
With this idea in mmd the patient was told to weigh and record 
all food eaten for three meals and to return with a complete 
twenty-four-hour speamen of urme and his diet list 

On analj'sis, the diet was found to contam approximately 
40 grams of carbohydrate, 90 grams of protem, and 140 grams 
of fat, yieldmg about 17S0 calones It maj' be of mterest to 
record m what form this amount of food was taken 

A TYPICAL DIABETIC DIET 

Breahjasl 1 egg 

5 gm. butter 

15 gm. oatmeal 

60 gm. 35 per cent cream 


Dirr^r 2 eggs 

30 gm. bacon 

10 gm. butter 

150 gm spinach 

50 gm. tomatoes 

30 gm. orange 

30 gm 35 per cent cream. 


Sapper 60 gm. grapefrmt 
200 gm. steak. 

5 gm. butter 

50 gm. 35 per cent cream. 
100 gm. tomatoes 
60 gm. lettuce 
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Smce the unne was sugar free, and since the patient said 
that the diet was suf6aently satisf 3 nng to his appetite, it seemed 
best to use this amount of food as a basis from which to build m 
detennmmg tolerance For the following twenty-four hours 
the patient was given this diet with three shredded wheat bis- 
cuits added The urme was still sugar free Then six slices 
of bread were added to the shredded wheat and the diet The 
twenty-four-hour unne gave a suggestive reaction with Bene- 
dict’s solution Then 6 cubes of sugar were added to the bread, 
shredded wheat, and the diet The twenty-four-hour urme 
now contained a trace of sugar, however, the blood-sugar con- 
centration an hour after dinner was only 0 14 per cent Fmally, 
an alimentary sugar tolerance test was performed The pa- 
tient was given 100 gm of glucose m 500 c c of water m the 
mommg on a fastmg stomach, blood-sugar determmations 
bemg made before the glucose was ingested, a half hour later, 
an hour later, two hours, and three hours later Specimens 
of urme were obtamed at the same time as the blood samples 
were withdrawn and were tested for sugar The stomach 
was emptied by a small tube at the end of the observation m 
order to make certam that no sugar was bemg returned m the 
stomach The result of this test is tabulated 

An Ahmentary Sugar Tolerance Test 


Time 


Unne sugar 

Blood nigar 
percent. 

7 00 a 

u 

Trace 

lOO gm of glucose ingested 

0 08 

7 30 a 

M 

Trace 

0 11 

8 00 a 

M 

Trace 

0 07 

900 a 

U 

Trace 

0 06 

10 00 a 

M 

0 

0 06 


Gastric residue sugar free 

On the whole, it appears that the glycosuria bore no par- 
ticular relation to the degree of glycenua, the renal threshold 
for glucose was low because a trace of sugar was excreted 
when the blood-sugar concentration was between 0 06 to 0 07 
per cent , 100 gm of absorbed glucose did not produce any 
hyperglycemia, there was no evidence from the result of the 
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test to justify lie diagno^ of diabetes meUitus, and the blood- 
and unue-sugar curves appeared fairty tj-pical of so-called renal 
glj'cosuna 

The question arose as to what to advise bj’’ waj' of treatment 
I^Iy own experience mth renal gtycosuna is ^ ery limited and I 
have a wholesome fear of even the mtermittent presence of 
sugar m the urme of a j’oung person Therefore, I have ad- 
vised this patient to report at monthly interi^als durmg the year, 
to eat a hberal enough diet to almost satisfy his appetite, but 
to avoid cake, candj', sugar, pastiy, and too much of the high 
carbohj'drate foods like bread and potato, and, aboie all, to 
a\ Old any great gam m weight 

The patient has reported twice smce the sugar-tolerance 
test u as made Both times he n as feelmg well, the urme con- 
tamed a trace of sugar, and the blood-sugar concentration was 
less than 0 10 per cent The last time I saw him his n eight 
was 147 pounds 

This case is presented to illustrate once more the difficulties 
m diagnosis of certam cases of glycosuria and the harmful 
effect of treatment m improperly sdected cases This patient 
made the diagnosis of diabetes m his own case on msuffiaent 
e^^dence and treated himself so ngidly that he rapidly lost 
considerable weight Such npd treatment was unnecessary 
m \'iew of the sugar-tolerance test Had the patient been 
given msuhn from the outset, because of the gtycosuna, without 
other manifestations of diabetes, he might have been senouslj’ 
mjured Remember, therefore, that a persistent ^j-cosuna 
must always be taken senouslj, but that ngid diet and ins nlm 
should not be used unless the diagnosis of diabetes melhtus can 
be pro\ed 

Case IV A Possible Case of Diabetic Coma — ^The fourth 
case IS that of a woman si\ty-one years old, who entered the 
hospital in so nearly a comatose condition that only the follow- 
ing rather fragmentary* history could be obtamed 

The patient’s mother died of diabetes and a hvmg sister was 
a diabetic 
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The patient had been well all her life and able to do ordi- 
nary housework Two years ago she weighed 160 pounds, 
during the last six months she had lost 30 pounds m weight 

Her present illness began two years ago when sugar was 
found m the unne At this tune she dieted and kept sugar free 
During tlie last few months, however, she had abandoned her 
diet and had gradually lost weight and strengtli, and had com- 
plained of mcreasmg hunger, thirst, and polyuria 

Two months ago she became so debilitated that she could 
no longer do her housework Three days ago she took to her 
bed from weakness Twenty-four hours ago she “went out of 
her head,” and twelve hours ago she became unconsaous and 
comatose 

Physical exammation was not particularly remarkable 
The heart, lungs, and abdomrai seemed negative The s)^tohc 
blood-pressure was 115, with a diastolic pressure of 70 The 
temperature was subnormal at entry, tlic pulse-rate shghtly 
elevated The hemoglobm concentration was 86 per cent, 
the red count 4,850,000, and the white count 21,200 The 
unne had 1 5 per cent of sugar and a strongly positive diacetic 
acid test, it contamed a trace of albunun and numerous casts 
The blood-sugar concentration was 0 51 per cent and the alkali 
reserve 18 volumes per cent On the whole, the patient seemed 
to present the cUnical picture of severe diabetic acidosis and 
accordingly was given msulm and routme diabetic coma treat- 
ment Everythmg seemed to be progressmg satisfactorily 
for eighteen hours after entry, when suddenly the patient died 
Necropsy revealed, as cause of death, mfarct of the heart with 
rupture of the left ventnde and hemopericardium 

In the Peter Bent Bngham Hospital there have been a few 
cases m which msulm has apparently been meffectual These 
cases m a general way have been of two types On the one 
hand, there have been a certain number of fat diabetics m whom 
ingiilin subcutaneously admmistered has not appeared to have 
its usual effect This lack of msulm effect may have been m 
part due to the fact that a large amount of subcutaneous adi- 
pose tissue m some way interfered ivith the absorption of msulm. 
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or that ing nliTi in hemg absorbed slowly was transformed mto 
some mert substance There is no proof for this impression I 
beheve, however, that stout people, if they urgently need msulm, 
should receive the drug mtravenously dunng the penod of 
emergency 

On the other hand, there have been several fatal cases with 
aadosis or coma m which msulm has failed to accomplish any- 
thing In many of these cases blood and unne analj'ses have 
shown that msulm was pharmacologically active and the ne- 
cropsy has shown that some comphcation was the direct cause 
of death Dr Christian has very aptly termed such cases 
“the fatal cases of diabetes apparently cured m the labor- 
atoiy” The last case is an example of this group Here 
msulm seemed to be benefitmg the patient as judged by labor- 
atoiy* tests, because the acetone body excretion ceased, the 
percentage of sugar m the unne dimimshed, and the blood- 
sugar concentration* fell Yet despite such encouragmg labor- 
atory findmgs the patient died 

It IS a most important matter to obtam careful data upon 
the possible meffectiveness of msulm under vanous conditions 
One method of obtammg such data is by carefully controlled 
dmical studies Another method is by pathologic examma- 
tion of all fatal cases More fundamental knowledge of the 
pathologj’ of diabetes and its comphcations is as necessary 
now as it has e\ er been, and future advances m our knowledge 
of this disease will contmue to be made by careful correlation 
of clmical facts obseried before death with the findmgs ob- 
tamed postmortem Therefore, I urge all of you to obtam 
postmortem examinations on your fatal diabetic cases and to be 
dissatisfied with dmical diagnosis alone Remember this case 
as an example Without a necropsy it would probably have 
been considered as a somewhat atypical case of diabetic aadosis * 
unmlpro^ed by msulm treatment As a result of the neaopsy 

• \ sugar detcmunation w-as made on a sample of the heart’s blood 
remowd sci-cn hours postmortem. The reading was 0 12 per cent How 
much a factor postmortem gl>’colysis inaj haw been in lotrering the blood- 
sugar concentration is uncertain 
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we know that the patient had an incurable form of heart trouble, 
and that the diabetic aadosis was but a comphcating factor 

CONCLUSION 

In this dime I have presented 4 cases to illustrate that the 
diagnosis of diabetes melhtus may be difficult The mere 
presence of glycosuria no longer justifies the dimcal diagnosis 
of diabetes Radical diabetic treatment, especially with msu- 
lin, may do a great deal of harm to improperly selected cases 
Certain cases appear refractory to msulm Pathologic studies 
of diabetes are as necessary now as they have ever been 
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CASES OF EXOPHTHALMIC GOITER HLUSTRATING 

THE SPONTANEOUS COURSE OF THE DISEASE AND 

THE EFFECT OF VARIOUS TYPES OF TREATMENT 

During the past ten j'ears many ad\ ances haA e been made 
m the dmical management of patients with exophthalmic 
goiter, one of the most notable bemg a greater abihh^ to state 
more correctly if the patient has or has not hyperthyroidism 
This results from an mcreased knowledge concemmg the char- 
acteristic dimcal picture and the great assistance which is 
dem ed from a study of the basal metabohsm WTule it appears 
to be a uniform opimon that the diagnosis of hj'perthyroidism 
is now accomplished with great accuracj’, pro\nded the patient 
remams under observation a suffiaent length of time, the con- 
clusions regardmg our present-day treatment are less satis- 
factory', as there is not complete agreement concemmg this 
matter Withm the past few years, however, the conclusion 
has been among the majority of observers that surgery offers 
the greatest rehef to the largest number of the patients m the 
shortest time There are at present at least two reasons why it 
IS impossible to state definitely the eflSaencj’ of the various 
tj^ies of treatment offered as a cure of hyperthyuroidism The 
first IS that there are no observ ations m a large senes of patients 
m whom the spontaneous course of the disease has been care- 
fully studied over a penod of seAeral years The most lalu- 
able data beanng on this phase of the disease is the study of 
Ressel, Lieb, and Lande,* who found that 82 per cent of a 
series of 51 patients were able to return to their former social 
and economic acti\nties, most of them within six months, al- 

146s 
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though they received no other treatment than rest, psycho- 
therapy, removal of foci of mfection, and syrup of ferrous lodid 
Wlule these patients cannot be regarded as untreated, yet tlicse 
observers deserve a great deal of credit for emphasusmg that 
with comparatively simple treatment a large percentage of 
these patients show at least striking temporary improvement 
The second objecfaon to a satisfactory deduction concemmg the 
treatment of tlus condition is the lack of careful observations, 
mcluding the basal metabolism, over a long period following 
different types of therapy '\^Tule it is true, for mstance, that 
there is usually a marked drop m the basal metabolism and a 
great improvement m the general condition of the patient im- 
mediately followmg subtotal thyroidectomy, yet no large num- 
ber of convmcmg observations are available which tell us the 
condition of these patients five, six, or even ten years later, 
altliough we know tliat a certam proportion of them remam 
perfectly well These objections, of course, apply equally well 
to the conclusions concemmg all forms of treatment which arc 
used m hyperthyroidism 

The followmg cases seemed ivorthy of a report, as they dlus- 
trate some important facts concerning the spontaneous course, 
the treatment, and complications of exophthalmic goiter, which 
are of practical importance m the management and care of 
these patients 

Case I Mild Hyperthyroidism Terminating Spontane- 
ously — A married shoe-worker, aged fifty-four, entered the 
hospital May 29, 1918, complammg of “weakness and loss of 
weight ” His family history and past history were irrelevant 

Pasl Illness — One year before admission the patient had a 
mmor operation on his foot Following this he developed con- 
siderable weakness, but after a rest of six weeks returned to his 
work He found this too strenuous and after several months 
was obliged to give up on account of nervousness, weakness, 
and a loss m body weight of 41 pounds Durmg this time he 
became very restless and irntablc and did not sleep well He 
was troubled with moderate dyspnea on exertion There had 
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been no change m the appearance of his eyes or in the size of 
his neck Recently he had drunk more water than usually, 
often taking as much as 2 to 3 glasses per hour Noctuna had 
been present two to three tunes almost every mght for several 
years 

Physical examviation showed a rather nervous mdiMdual 
who ga^e e^'ldence of recent loss of weight The e 5 ^es had a 
shght staring appearance, but there was no defimte exoph- 
thalmos The th^TOid was not enlarged although the isthmus 
was readily palpable There was a defimte browmsh pigmenta- 
tion m the roof of the mouth face, and o\ er the body A moder- 
ate fine tremor of the extended fingers was present The left 
border of cardiac dulness was just outside the mpple hne, and 
roentgenogram of the heart showed shght enlargement Elec- 
trocardiogram showed left lentncular preponderance The 
restmg pulse-rate was 89 per minute, while the rate recorded 
on the ward reached as high as 110 per mmute The basal 
metabohsm was -1-42 Body weight was 60 kg without 
clothmg The adrenahn test was positi\ e A twenty-four-hour 
sample of urme contamed a "v ery shght trace of sugar 

The neri'ousness, loss of 41 pounds m body weight despite 
a good appetite, pigmentation, tachycardia, the shght glycosuna, 
tremor of the extended fingers, stanng expression of the ej^es, 
and elexated metabohsm suggested verx" strongly the diagnosis 
of h^-perthyroidism The patient w as adxnsed to rest completely 
and report to the Out-door Department for observation No 
further xxord was heard concemmg his condition until No- 
\ ember 17 1919, approximately eighteen months after leaxing 
the hospital He then appeared with the storj- that he had been 
domg light w ork at home dunng that mterx al Within six months 
after leaxing the hospital he had attamed his normal body weight, 
the nervousness disappeared, and he was no longer troubled 
with ease of fatigue or other sj-mptoms A few weeks before 
returmng to the hospital he had been able to start work m an 
office His only reason for presentmg himself was to show 
how much he had improxed Phj-sical exammation at this 
time was essentiallj normal, except a shght enlargement of the 
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heart which had been previously noted He appeared well 
nounshed and no longer had the charactenstic demeanor which 
was present a year and a half before His restmg pulse was 
62 per mmute, and his body weight, without clothing, was 
69 8 kg , a gam of 9 8 kg , or 21 6 pounds The basal metab- 
olism at this time was —4 per cent The adrenalin reaction was 
doubtful, whereas previously it had been positive 

No further information was available concerning this pa- 
tient until October 7, 1924, when he returned for observation 
m response to a letter He stated that he had been perfectly 
well and considered himself entirely normal He had not been 
troubled with palpitation, nervousness, dyspnea, excessive per- 
spiration, or mcreased warmth Physical examination showed 
a well-nounshed, healthy appearmg, middle-aged man The 
only abnormality revealed was the slight starmg appearance 
of the eyes which had been noted before The basal metab- 
ohsm was +7, the restmg pulse-rate 56 per mmute, and body 
weight 72 2 kilograms 

In summary, this patient had hyperthyroidism over an 
mterval of one and a half years About five years ago all of 
his symptoms disappeared without treatment, and he has had 
no evidence of the disease smce then This case, to be more 
convincmg, should have shown the more conspicuous signs of 
exophthalmic goiter, such as defimte exophthalmos and an en- 
larged thyroid gland There seems to be no question about 
the diagnosis, however, and patients with a similar spontaneous 
course, m whom the diagnosis has been obvious, have been 
observed This indicates, therefore, that all the symptoms of 
this condition may completely disappear spontaneously for 
a considerable penod of time There is a possibihty that a 
second wave of the disease may occur m this individual m the 
future or there may never be any further evidence of the condi- 
tion The frequency of spontaneous remissions is not known, 
but It seems very umnse to withhold all treatment, m hopes 
tliat such may occur A spontaneous arrest or cure, as shown 
by this patient, illustrates the difficulty expenenced in judgmg 
the effects of vanous types of therapy 
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Case n Six Exacerbations of Exophthalnuc Goiter in 
Fifteen Tears, With Death From Chronic Cardiac Disease — 
P Ikl E , aged forty-five, entered the hospital on September 
29, 1919, complainmg of “shortness of breath and palpita- 
tion ” For the previous six months the patient had been a 
salesman m the vicmity of Soston, while for twenty years prior 
to this time he had served as a manager of various hotels He 
had been jaimdiced about eighteen months before admission, 
and this symptom in association with acute abdommal pam, 
led to a diagnoas of cholehthiasis At the age of twenty-one, 
twenty-four years ago, he had developed a chancre which had 
disappeared with very httle treatment 

Present Illness — ^In 1904, fifteen years before admission, 
the patient developed nervousness and weakness, his body 
wdght decreased m two months from 185 to 145 pounds, and 
it was obsen'ed that his eyes were becommg more promment 
He was sent to a hospital and put to bed for four weeks At 
this time the patient stated that potassium lodid was admims- 
tered (probably on account of his syphihtic infection) Fol- 
lowing a vacation of four months after discharge from the 
hospital, all of the s 3 miptoms subsided, with the exception of 
the exophthalmos, and the patient resumed his work as the 
manager of a hotel m New York, where he remained for a penod 
of three years Durmg this time he contmued to have perfect 
health Durmg 1907, about twel^e years before admission, 
he had a recurrence of all of his symptoms which kept him away 
from his work for six months, although he was not confined to 
bed durmg this tune He then resumed his occupation and 
was apparently m good health until 1910, when he had a third 
recurrence of all his ssmptoms He went to a hospital and 
durmg a routme physical examination was found to have an 
incidental bladder condition for which an operation was per- 
formed The exact natiue of this was unknown, although it 
was probably for the removal of a vesicle calculus Follow- 
mg a rest of three months he was able to resume his work as a 
hotel manager In 1912 there was a fourth recurrence of qmp- 
toms such as neriousness, palpitation, dj-psnea, and loss of 
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weight At this time he was confined to bed for four weeks in a 
hospital and remained at home for two months recuperatmg 
Following this he apparently had very good health until 1918, 
a year before admission, when his previous symptoms again 
appeared, which made it necessary to remam three weeks in a 
hospital, and two months resting at home He then changed 
his occupation to that of a salesman, which he considered less 
strenuous He kept at this work until May, 1919, which was 
]ust five months before admission At this tune his dyspnea, 
palpitation, and nervousness became so marked that he was 
obhged to give up his occupation and came to the Out-door 
Department of the Peter Bent Brigham Hospital for treatment 
It was found that he had a positive Wassermaim, and syphihtic 
treatment was administered m the form of potassium lodid 
As his condition did not improve he was shortly after ad- 
mitted to the hospital for treatment Physical examination 
showed marked exophthalmos, a symmetnc, moderate enlarge- 
ment of the tliyroid gland, with a systohc tlinll over the nght 
supenor thyroid arteiy The patient obviously had cardiac 
failure, which was evidenced by rather marked dyspnea on 
exertion, orthopnea, and an enlarged heart with an absolutely 
irregular rhythm The patient remamed m the hospital for 
three days, when he left, agamst advice, as he stated it was 
essential for him to fimsh up some outside business He re- 
turned m about eight weeks in very much worse condition, as 
shown by marked dyspnea, a large pulse deficit, and stnkmg 
edema of his lower extremities, penis, and scrotum After rest 
and the administration of a considerable amoimt of digitalis 
the patient’s cardiac condition improved markedly and it was 
possible to obtam his basal metabolism for the first time This 
was found to be 21 per cent above normal He remamed in 
the hospital fifty-one days, and after showing considerable 
transient improvement m his heart condition rather rapidly 
became worse Fluid developed m the left pleural cavity, a 
moderate edema of the lungs became apparent, and rather 
stnkmg edema of the lower extremities appeared After his 
condition had remamed unchanged for several days, he sud- 
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Hpnly became vety cjanotic and respirations abruptly ceased 
Autopsy held se\en hours postmortem showed hj^perplasia of 
the thj-roid gland, hj^pertrophy and dilatation of the heart and 
myocardial necrosis 

In summai 3 ’', this patient was a man of forty-five who gaA e 
strikmg evidence of ha^^ng had exophthalmic goiter over a 
period of fifteen >ears Dunng this time he had receixed no 
treatment other than rest and an occasional course of potassium 
lodid which had been given on account of his sj'phihtic infection 
The characteristic symptoms appeared m waves a\eragmg 
about three months, and occurred dunng 1904, 1907, 1910, 
1912, 1916, 1919 On close questiomng, he stated that follow- 
mg each attach his exophthalmos and goiter remamed un- 
changed, but there was a tendency for him to have more dyspnea 
and palpitation as residual symptoms following each exacerba- 
tion of the disease When first obsened m this hospital his 
difficulty was not with hyperthyroidism, as shown by the veiy^ 
shght elevation m the metabolism (-f21), but with a very 
much damaged heart, which was the ultimate cause of his death, 
and was apparently the direct result of the exophthalmic goiter 

This patient’s history has been presented, as it emphasizes 
the following important facts concemme exophthalmic goiter 

1 The natural course of the disease is often characterized 
by remissions 

2 Although striking remissions may occur, yet there is a 
tendency to recurrence, and each exacerbation results m a 
certam amount of cardiac damage, which may cause the patient 
to become a chronic m^aIid and eventualty end wnth death 
from heart failure 

W^e rarely haire an opportunity to obsen^e the natural 
course of the disease over a long penod m these patients m the 
present day, as they are treated m one waj' or another as soon 
as the diagnosis is estabbshed Plummeir has \eiy correctly 
emphasized that as the disease tends to progress m wa^es of 
approxnnatel> three months’ duration and as the patients are 
likely to present themsehes to a phjsiaan dunng the nse or at 
the peak of the wa^e, unpro\ement will follow at this time m 
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many patients as a result of the natural course of the disease 
and regardless of the type of treatment wliich is insbtuted 
The older clinicians, who had the opportumty of observing 
patients with exophthalmic goiter before surgeiy was so gener- 
ally offered as a cure, recognized more clearly these remissions 
and relapses in untreated cases Trousseau ® for instance, 
in 1861 , says as follows, “ paroxysms may return at 
long intervals only, of several months or several years, and 
may vary mdefinitely as to their duration and gravity 
The disease may go on mcreasmg for several months and then 
remain stationary for one or two years, paroxysms no longer 
show themselves, and the stage of declme then begins It 
rarely happens that the disease disappears completely, it merely 
recedes, and tliere always remams swelhng and induration of 
the thyroid gland, with unusual prominence of the eye-balls, 
The functions of the stomach and of tlie intestines be- 
come normal agam, the temper ceases to be capricious, and the 
patient is able to resume his or her occupation " 

The second pomt of importance in this patient’s history is 
the effect of each wave of hyperthyroidism on the heart His 
cardiac symptoms follo^vmg each attack became more marked 
and the heart damage was the ultimate cause of his death. 
Cardiac symptoms, such as palpitation and dyspnea, arc part 
of the chnical picture of exophtlialmic goiter, and early m the 
disease they do not usually represent senous injury to the heart 
muscle, but auncular fibnllalion, often of a transient nature, 
has been observed even in patients whose symptoms of hyper- 
thyroidism have been of relatively short duration Ihe pre- 
vention of serious and permanent cardiac damage constitutes 
one of the strongest arguments in favor of the early removal of 
the major portion of the thyroid gland, and this is one condition 
wherem the cause of heart failure may be clinunated Had 
this patient been treated surgically, according to our modem 
metliods, it is veiy probable that his cardiac disease would 
have been averted Therefore, although many patients with 
exophthalmic goiter may show intervals of improvement, al- 
though no treatment is given, the early surgical treatment of 
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the condition should be earned out to prevent serious cardiac 
comphcations 

Case m Imm ediate and Sinking Bnprovement in a Patient 
with Exophthalmic Goiter Followmg the Use of the Roentgen- 
ray — A mamed housewife, aged forty, was admitted on October 
22, 1921, complammg of “nervousness and palpitation ” 

Faintly hstory was negative 

Past Htsiory — ^The patient had always been well and 
strong, although she had always been somewhat nen^ous 

Present Illness — The onset was eighteen months before 
entrance, when the patient began to suffer from palpitation, 
and this was followed very shortly by extreme nervousness 
and tremor of the hands Her weight decreased 20 pounds, 
although she characterized her appetite as “ra\enous” She 
complamed of feehng warm all of the time and perspired exces- 
sively Six months before admission she apparently had ex- 
penenced a bnef remission, as her condition improved and she 
gamed somewhat m body eight This, however, was of short 
duration, for after two months all of her qnnptoms returned, 
and she suffered from msomnia and became very nervous, 
restless, and imtable About one week before admission her 
neck was observed to be enlarged, although she had not noticed 
any prommence of her eyes at any time On adnussion to the 
Out-door Department a diagnosis of hyperthyroidism was 
made, but as her condition was thought to be acute she was 
admitted to the medical service m order to prepare her for 
operation Phj-sical exammation showed an exceedmgly rest- 
less and nen ous, middle-aged woman There was shght exoph- 
thalmos and a definite hd-lag The skm was moist and the sur- 
face temperature was elevated The th 3 Toid gland was moder- 
ately enlarged on both sides, but more markedl 5 ' on the right. 
A distmct thnil was felt over the nght lobe and a systohe bruit 
•was heard o\er both lobes The left border of cardiac dulness 
measured 14 cm from the imdstemal Ime, while the right border 
was at the sternal margm The heart action was rapid, but 
regular There was a defimte fine tremor of the extended 
iol.8— 93 
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fingers The patient’s metabolism shortly after admission was 
found to be +37 It was decided to try the Roentgen ray as a 
therapeutic measure, and the striking results are shoivn in 
Table 1 


TABLC 1 


Ditc 

Pulse i)cr 
minute 

Uody wciklit 
kg 

Mtlnbollsm per 
cent of norm'll 
(DiiRoIs) 

Activity 

1921 






October 

October 

25 

29 

MUM 



1 Rest in bed 

November 

1 

First Roentgen ray treatment 


November 21 

Second Roentgen riy treatment 


December 12 

Third Roentgen ray treatment 


December 27 

86 

59 0 

+25 


1922 






January 

6 

Fourth Roentgen-ray treatment 

At home* rloing 

January 

27 

Fifth Roentgen-ray treatment 

light work 

February 

10 

68 


-17 

February 

21 

72 

61 2 

- 6 


March 

14 

74 

61 7 

- 4 


April 

13 

68 

64 4 

-14 


Juno 

20 

68 

67 1 

-14 


October 

20 

74 

■KMI 




Case III The patient was admitted to the hospital on October 22, 1921 
Duration of symptoms eighteen months Five Roentgen-ray treatments were 
followed by a prompt drop in the metabolism to normal, where it remained 
during the period of observation 

The course of the disease m this patient indicates that a 
complete recovery of at least one year’s duration may follow 
Roentgen-ray treatments The exact value of the Roentgen 
ray m exophthalmic goiter has been m dispute wthin recent 
years Tn 1919 Means and Aub^ concluded that “the chance of 
cure in exophthalmic goiter is as good wth the Roentgen ray 
as with surgery, in groups of equal toxicity, and that being 
true, the former method is preferable, for the danger of a fatal 
outcome is less ’’ In the past five years surgical metliods of 
treatment have improved markedly and the group of observers 
at the Massachusetts General Hospital® now conclude that 
subtotal thyroidectomy offers the greatest possibihty of cure 
in this condition They do feel that irradiation is of value, and 
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conclude that in a third of the cases there is no e\'idence of 
improvement, m the other two-thirds there is evidence of im- 
provement, while m a minority there is a rapid and stnkmg bene- 
6aal effect jMy own personal espenence has been verj' similar 
to this, that IS, m manj'^ patients there has been no improvement, 
m a moderate number there has been some impro\ ement, which 
could not alwa}^ with assurance be attnbuted to the Roentgen 
ray, and in a relative!}' small group there has been a prompt 
cure which has persisted for as long as they have been obseiwed 
The group of patients who improved somewhat following treat- 
ment should be classed as failures, as a cure must be mdicated 
by a permanent reduction of the basal metabolism to a point 
withm normal limits Moderate improvement cannot b}* any 
means be considered a therapeutic triumph This patient, 
whose historj' has been gi\en made a prompt recover}' with a 
fall in the basal metabohsm to —17 per cent m about two and a 
half months following fi\e Roentgen-ray treatments, and she 
remamed under obser\ation for a year with a metabohsm which 
remamed withm normal hmits 

This IS a result which ordmanly would be considered as 
satisfactory if the improvement had followed surger}' To 
be classed as a cure, howm er, the pabent must be observ ed for 
a penod of years, and m this particular instance, unfortunately, 
it has been impossible to obtain further data concemmg her 
condition for more than one year after treatment The cnti- 
asm may also be offered that the improv ement m the patient’s 
condition may be entirel} due to a spontaneous remission 
This is not probable, as treatment w’as instituted when her con- 
dition was rather rapidly becommg worse In addition, other 
mstances of stnkmg benefft followmg irradiation have occurred 
m this hospital, and the improvement has been more marked 
than IS ordmanly observ'ed dunng the spontaneous course of 
the disease 

I do not recommend the routine use of the Roentgen ray m 
the treatment of exophthalmic goiter, as the results from surgery 
are much better Not mfrequently, howev'er, a patient refuses 
operation or desires other treatment m the hope of avoiding 



1476 CYRUS C STURGIS 

surgery It seems worth while, therefore, under such arcum- 
stances to offer Roentgen-ray therapy if the patient understands 
that a cure is entirely possible, but the chances are not great, 
and provided that the condition of the heart is such that an 
additional penod of three months, dunng which time tlie treat- 
ments are given, will not result m seriPus cardiac mjury The 
best routme to follow m the treatment is to give four exposures 
at mtervals of three weeks The pabent is then observed for 
SIX weeks followmg the last treatment The basal metabolism 
IS determmed at frequent mtervals to prevent the possibility of 
overtreatment and a resultant myxedema If strikmg improve- 
ment does not follow four Roentgen ray exposures, httle more 
can be expected of it, and further treatment of this nature should 
be discontmued 

Case IV Recurrence of the Symptoms of Exophthalmic 
Goiter Eight Years after Partial Thyroidectomy, Treatment 
with Lugol’s Solution Followed by a Second Resection of 
the Gland. — E H , aged twenty-five, entered the hos- 
pital on October 8, 1915, complaming of a “rapid, nervous 
heart ” He had always been strong and healthy with the ex- 
cepbon of “swollen glands” of the neck, which had been removed 
seven years before adnussion, and an attack of abdommal pain 
which was followed by an appendectomy six years prior to 
entrance His occupabon had been that of a carpenter, but 
he was obhged to give this up, as the work was too hard and he 
was troubled with dyspnea and palpitabon More recently he 
had been workmg in a barber school 

Present Illness — ^His illness began three months before com- 
ing to the hospital, at which bme he noted moderate dyspnea 
and palpitabon on exerbon He became nervous, irritable, 
and easily exated His appebte had continued good, but his 
weight had decreased 14 pounds m the year prior to admission 
Physical examinabon showed moderate exophthalmos and a 
defimte hd-lag There was a firm, moderate enlargement of 
the thyroid gland, slightly more on the left than the nght A 
fine thrill could be felt below the lower border of the stemomas- 
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told muscle on the nght, and a loud continuous bnut was heard 
over this same area The heart borders measured lOj cm to 
the left and 2^ cm to the nght of the midstemal hne Heart 
action was regular and rapid No significant murmurs were 
heard There was a ^ erj' distmct tremor of the extended fingers 
The j^hiTi was flushed, warm, and moist Basal metabohsm 
was +73 eleven daj’S after admisaon and +56 the foUowmg 
daj- After remainmg at rest m bed for fort 5 •-fi^ e daj's on the 
medical ser\ace the patient was transferred to the surgical 
service for operation Partial thjTroidectomy was done imder 
local anesthesia by Dr John Homans on November 26, 1915 
and about half of the gland and isthmus was removed The 
patient made an unev entful recov ery from the operation On 
December 31, 1915, Januaiy- 1, and January 3, 1916 the pa- 
tient was giv'en treatments with the Roentgen ray On January 
8, 1916 the tonsils and adenoids were removed by Dr C B 
Walker The patient was discharged on January 29, 1916 
On discharge his metabohsm was +35 and some of his symptoms 
seemed improv ed, but there was no marked changes A great 
deal of mterest was expressed at that time concemmg the amount 
of thjToid gland which was removed, and some were of the 
opimon that it might be necessaiy to return for a second opera- 
tion The patient was heard from on Februar}' 6, 1916, and 
stated that he had gamed 10 pounds, felt better, and proposed 
to begm work 

His second admission to the hospital was on December 7, 
1918, with influenza of a moderately severe nature dunng the 
epidemic He gave the historj- that after resting for a month 
follow mg his discharge from the ho^ital, he began to work, 
domg odd jobs about a machine shop For a year and a half 
before admission he had been jamtor of a theater and he had 
considered the work fairly hard He had remained well, how- 
e\ cr, though his pulse had been rapid at times His tremor had 
disappeared, he had no dyspnea, nervousness, sweating, or loss 
ofowcight Physical exammation following the patient’s re- 
cover) from influenza showed slight exophthalmos, a definite 
hd-lag, a moderate enlargement of the thyroid gland but no 
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thrill or bruit over the tliyroid gland There was a very slight 
tremor of the extended ^gers On December 17, 1918, after 
the patient’s temperature had been normal for seven days, his 
metabolism was —4, pulse 75 per minute, and body weight SS 7 
kg After leaving the hospital the patient continued in good 
health until April, 1924, four months before his last admission, 
when following some violent physical work, m the way of hfbng, 
he observed that the right lobe of the thyroid began to swell 
He became nervous and irritable, was easily exated, and de- 
veloped palpitation 'and dyspnea He suffered greatly from the 
warm weather His appetite had been ravenous, but during 
the seven months prior to adimssion he had lost 30 pounds 
Hib physical examination at this time was highly characteristic 
of exophthalmic goiter, as it had been on his first admission to 
the hospital His metabolism on the day following admission 
(August 9, 1924) was -|-S5 With rest and Lugol’s solution, 
5 gtt t 1 d , it dropped in seven days to -fl7 The patient 
was transferred to the surgical service on August 30, 1924^ and 
a second operation was done by Dr F C Newton on Sep- 
tember 2, 1924, under gas-oxygen and novocain anesthesia 
He was discharged September IS, 1924 m good condition 

The important points which are emphasized by the histoiy 
of this patient are these 

1 The patient had a recurrence of exophthalmic goiter 
which manifested itself after eight years of normal health 

2 The beneficial effect of lodin as a preoperative measure is 
well shown dunng the patient’s last admission 

The first statement needs httle comment Many have the 
feehng that surgery has accomplished a cure if the patient’s 
metabolism falls to normal limits, there is a substantial gam in 
weight, and the symptoms disappear for the short mterval that 
the patient remams under observation dunng the postoperative 
penod Almost all patients show at least a transient improve- 
ment or a temporary cure following thyroidectomy, but the 
most essential information, that is, the duration or permanence 
of this improvement, is often not available It is of the utmost 
importance m a disease such as this, with a tendency to recur- 
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rences, to foUoTV each patient carefully after a subtotal thyroid- 
ectomy, as u ell as those uho have had other forms of treatment, 
until the symptoms have remamed absent for a long penod of 
time and the basal metabohsm has been persistentlj’- uithm 
normal hmits Judgmg from this patient’s history, one cannot 
assure a patient who has been free of symptoms for as long as 
eight years that the disease ■mil not recur, although the possi- 
bihty of this is not great In 1915, ■when partial thyroidectomy 
was first performed on this patient, it was customary to remove 
a smaller amount of thyroid gland than is removed by most of 
the present-day surgeons With removal of the greater portion 
of the gland the results of surgery have been better, although 
even now apparentl}' the cntiasm that not enough thyroid 
tissue has been removed is frequentl}' justified Certainly, 
it is rare that too much thjToid gland is removed, as postoper- 
ative myxedema is at present very mfrequently observed The 
benefiaal effect of lodm in a reduction of the basal metabolism 
IS also well shown m this patient, as mdicated by a drop to -[-17 
per cent after this drug had been admimstered for one ■week 
Our expenence concemmg the value of lodm m this condition 
comades essentially with that of Means and Starr® at the 
IMassachusetts General Hospital, -a ho report an “lodm remis- 
sion” m about SO per cent of their patients It has been very 
rare m our expenence that the metabohsm has not fallen to the 
Mcmity of +20 per cent or lower after a ■aeek or ten days of 
treatment 'mth Lugol’s solution m exophthalmic goiter Fol- 
lomng the report of Plummer^ m 1923, that the admimstra- 
tion of lodm a as folloacd by a st rikin g improiement m these 
patients, its use has been aade-spread More recently, Plum- 
mer and Boothbj'® haie emphasized the usefulness of lodm m 
this condition Tlus drug m doses of 5 gtt t i d , is a distmct 
addition to our treatment of exophthalmic goiter, but it serves 
Its most useful purpose m preparation of the patient for opera- 
tion as It renders the procedure safer, m many instances, if not 
all, prelimmary thjToid arterj’ ligations may be ehmmated, and 
m addition the patient’s com alescence is shortened A further 
great use of lodm m this disease is m the so-called “thjToid 
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cnsis” associated with gastro-mtestuial symptoms and extreme 
prostration Relief follow? almost immediatelj' the use of this 
drug in combmation Avith other appropriate measures 

While the reports concemmg the use of lodin m these patients 
have quite properly been enthusiastic, the harmful effects of 
this drug have not been emphasized There is, no doubt, a 
great deal more to be learned concemmg the action of lodm m 
exophthalmic goiter before its real value can be appreciated 
With our present expenence, a few of its dangers may be men- 
tioned It has notj for example, been demonstrated that 10dm 
causes anythmg more than a purely transient improvement m 
the patient, and it should not, at least with our present under- 
standmg of it, be used m the belief that a permanent cure can 
be accomphshed Apparently the amelioration of symptoms 
and the declme m the basal metabolism persists for only a brief 
interval despite the contmued use of the drug, even m excessive 
doses If the patient is operated upon durmg an lodm remis- 
sion, it is of utmost importance to contmue the dosage, per 
rectum if necessary, on the day of the operation and until the 
patient is convalescent If this is not done, there is likely to 
be a very, abrupt release of the 10dm effect ivithm a short time, 
characterized by a nse m the basal metabolism to an exceed- 
mgly high level, which may result m the patient’s condition 
becommg precanous Such an effect is particularly true if 
lodm IS discontmued on the day of the operation, or during the 
immediate postoperative penod An additional pomt concem- 
mg 10dm therapy m hyperthyroidism is the mdiscnmmate use 
of the drug m patients before the diagnosis is firmly established 
by means of the basal metabolism Patients wth atypical 
hyperthyroidism, m whom the conspicuous signs of the disease 
are lackmg, often present a problem for diagnosis which is most 
readily solved by careful metabolism studies If lodm is ad- 
ministered to such patients, before the metabohsm has been 
determmed, it robs the diagnostiaan of one of his most valu- 
able aids, for if the metabolism has been elevated it may have 
been brought to withm normal by the therapy The situation 
imder these arcumstances is somewhat analogous to tlie mak- 
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mg of the sjTnptoms of acute appendiatis by large doses of 
morphm 

The regime nhich we ha^e found useful at the Peter Bent 
Bngham Hospital m managmg patients mth exophthalmic 
goiter IS as follows fl) Lugol’s solution (Liquor lodi com- 
positus, U S P) IS not given rmtil the diagnosis has been 
firmly established, and at least two satisfactory’- metabohsm 
determmations have been obtamed (2) The drug is then 
given m the dose of 5 drops, three tunes a day, following meals, 
and well diluted -wnth water Durmg this mter\’al the /patient 
IS kept at complete rest m bed, and metabolism deteimmations 
are made at frequent mter\*als, ^ ary’mg from one a day to one 
e\ erj’ third or fourth day (3) The lowest level of the metab- 
olism cur\'e is usually reached m from one to two wedis and if 
no comphcations exist, this low le\ el is considered the optimum 
time for operation If the patient is not carefully obserx'ed and 
the basal metabohsm determmed at frequent mter\’als, it is 
very easy to imss the pomt at which the metabohsm is lowest 
The best situation for operative mterference is thereby lost, 
as the metabohsm may then slowly nse to a pomt approxi- 
matmg its imtial le^el (4) The 10dm is gi\en on the day of 
the operation and for a penod of from four to six weeks foUow- 
mg it It may be unnecessary to contmue to use 10dm for such 
a length of time followmg the operation, as the penod selected 
is a purely arbitrary one -which may -with further expenence be 
shortened 


SUMMARY 

The most important facts concemmg exophthalmic goiter 
which are emphasized by the case histones of these 4 patients 
may be summarized as follows 

1 A patient may reco^er from the disease without any 
treatment other than a\ oidmg hea\-y' w ork This recovery may- 
be permanent, m the patient whose history has been reported 
it has persisted for fi\ e y ears 

2 Altliough temporary ^eco^ery’ may occur m untreated 
patients, there is a marked tendency for the disease to recun 
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Each recurrence is likely to result m additional cardiac injuiy 
which may lead to the patient’s death 

3 Roentgen-ray treatment produces results m a small 
group of these patients which equal surgery In many, how- 
ever, It apparently has no effect 

4 Folloiving partial thyroidectomy, all of the symptoms may 
reappear, after eight years of perfect health 

5 The administration of 10 dm to these patients is a valuable 
preoperative measure, as it is followed by a transient drop in 
the basal metabohsm 

The ideal treatment of evophthalmic goiter, that is, the 
removal of the primary cause has not been discovered, as we 
are still m the dark concerning the real changes which are re- 
sponsible for the over- or altered function of the thyroid gland 
Surgery appears to offer the best opportunity of cure by means 
of subtotal thyroidectomy, although even m the most expert 
hands a second resection of the gland and occasionally a tlurd 
IS necessary for the relief of S)nnptoms The operative mor- 
tality of the surgeon, who has perfected his technic of thyroid 
surgery to a high degree, is exceedingly low and this factor, 
therefore, cannot be used as a valid argument for advising the 
patient to follow some other form of treatment The tendency 
for an unknown percentage of patients with tlus disease to 
recover without treatment does not argue that treatment 
should be withheld, for, while a remission may mtervene, it 
IS charactenstic for a senes of waves of the disease to appear 
which may be responsible for the patient’s death m a thyroid 
cnsis, or the production of chronic cardiac disease leading to a 
life of mvahdism The Roentgen ray, while it has a low per- 
centage of apparent cures, is useful if the patient cannot be 
persuaded to undergo surgery, although it should be discarded 
after a short trial if the improvement is not striking, as experi- 
ence has taught us that additional treatment under these cir- 
cumstances wall be of little value lodin, in the form of Lugol’s 
solution, IS of great assistsmce, as m doses of 5 gtt t 1 d , it usu- 
ally causes a prompt drop m the basal metabolism, which per- 
sists for only a relatively brief mtciAMl It is during this re- 
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mission that surgery can be performed with the greatest margm 
of safety 
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CLINIC OF DR FREDERICK T LORD 
Boston* 


DISCUSSION OF THE DIAGNOSIS IN A CASE OF PRIM- 
ARY PULMONARY ACTINOMYCOSIS^ 

The following case historj* affords the opportunity* to dis- 
cuss certain aspects of lung-hilus disease and put on record a rare 
tjpe of pninarj' pulmonary* disturbance It is offered with 
the hope that others will be induced to present the radiographic 
appearances of similar cases and thus facihtate the earher recog- 
nition of the disease 

A G (No 257,851),male, aged thirty-four, was under obser- 
\ation at the ^lassachusetts General Hospital August 14 to 
21, 1923 He had been m good health until six weeks preiious 
to the time the accompanjmg a-ray film (Fig 231) w*as taken 
Durmg this mtenal there was cough with scanty colorless and 
odorless sputum, at times streaked with blood Two weeks 
pnor to the time this film was taken he coughed up about 3 
teaspoonfuls of blood He was troubled for about six weeks b3' 
constant dull Jiam m the left lowrer thoraac region, profuse 
night-sw cats, loss of strength and msomnia, and had lost about 
12 pounds m weight He had been short of breath for two 
weeks Physical examination showed an area of dulness m the 
left back m the region of the lung root and dimmished breathmg, 
with numerous non-consonatmg moist rales at the left base 
behmd There were sibilant rales throughout the left chest 
back and front The heart was not displaced Other phi-sical 
signs of pulmonary* disease w ere absent There w as no eiidence 
suggestmg sj-philis m the history* or phj-sical exammation 
The patient had a white count larjing from 9500 to 20,000, 

* In the presentation of this case I haA-c used a photograph and certain 
data from the new edition of m\ book, “Diseases of the Bronchi, Lungs, and 
PIcun,' now in preparation bv Messrs Lea & Febiger ' 
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of which 77 per cent were polynuclear cells, 19 per cent were 
lymphocytes, and 3 per cent were eosmophils His tempera- 
ture durmg a week of observation ranged from 99° to 101° F , 



Fig 231 — Primary actinomycosis of lung (No 257,851} Marked in- 
creased density at both lung roots, especially the left, w hero density is soft, with 
radial projections into lung field Diminished radiance of entire left lung field 
in consequence of increased linear niarkings and probably also partial atelec- 
tasis Slight elevation of the left diaphragm 


With a pulse-rate of about 80 and respiration of 25 The sputum, 
Wassermann test, and urine were negative Blood-pressure 
125/70 
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The »-ray filni shows ^ght narrowing of the left interspaces 
and elevation of the left half of the diaphragm, the left bemg 
normally lower m companson with the nght than is seen here 

The most stnkmg feature of the »-ray, however, is an m- 
creased density at both limg roots, espeaaUy the left, where 
there is an area occupymg the region between the aortic 
knob and the left border of the cardiac shadow Estendmg 
from this root shadow ate radial projections toward the upper 
and median parts of the lung fidd, and these reach the penphery 
m the lateral aspects of the chest 

Discussion — The x-ra.y findings are of assistance m mter- 
pretmg the physical signs There is some degree of atelectasis 
of the left lung, although not enough to speak of the condition 
as massive collapse The diminished breathing and r^es at the 
left base behmd are to be ascnbed to partial collapse of the 
lower part of the lung m consequence of the lesion at the left 
lung root The sibilant rales on the left side may be explamed 
on the groimd of some constnction of the bronchi as they pass 
through the mvolved region 

Varymg degrees of collapse of the lung m connection with 
pulmonary pathology are common, and serve to explam physical 
and x-ray findings otherwise difficult of mteipretation The 
collapse m this case is mmor m degree and msuffiaent to displace 
the heart toward the affected side, but enough to de^ate the 
left half of the diaphragm, narrow the mtercostal spaces, and 
mcrease the densitj’’ of the left lung Mmor degrees of pul- 
monary collapse are a matter of almost daily observation, and 
modify the phj'sical findmgs at the bases of the lungs m patients 
long abed, at the neighborhood of pleural tumors, with pneumo- 
thorax, pleural and pencardial effusion, and when the diaphra gm 
IS elei ated m consequence of tympamtes, asates, or subdiaph- 
ragmatic abscess Mmor collapse is not infrequent m pneu- 
moma de\dopmg at the root of the lung, usually affectmg the 
postenor inferior aspect of the correspondmg lung In the 
absence of cardiac dislocation atdectasis comphcatmg pneu- 
moma is hkdy to be confused with pulmonary infiltration or a 
comphcatmg pleural effusion In my records, of 558 cases 
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of pneumonia personally examined, arc 14, or 2 5 per cent , in 
which the licart was displaced toward the side of the pneumonia 
Absence of the signs of pleural fluid or air on the opposite side 
mdicatcs that the cardiac displacement in these eases is to be 
attributed to massive collapse Pleural fluid may be present 
on the affected side and the heart be disp!.iccd toward that side, 
as in 2 of the 14 eases Massive collapse in pneumonia appears 
from my eases to be more common in young persons Although 
the ages ranged from fourteen to seventy-five, 7 of the 14 eases 
were from fourteen to seventeen years of age, 9 of the eases were 
lobar, and 5, bronchopneumonia. 

Atelectasis of the lung is common in connection with pul- 
monary abscess developing at the corresponding root, and the 
mistake IS often made of regarding dulncss at the base, with 
diminished voice, whisper and tactile fremitus, and moist riles 
as the essential lesion, and to miss an area of dulncss higher in 
the back until the n-ray discloses an area of increased density 
due to abscess m this region Collapse of the lung causes im- 
portant physical signs in connection wth foreign bodies which 
completely occlude the bronchi and with mahgnant disease 
I have recently observed massive collapse as a complication of 
hemoptysis 111 pulmonary tuberculosis 

Although the mechanism of massive collapse is not fully 
understood, all our pneumonia eases have had purulent expec- 
toration, and in these and the remainder of the senes there has 
been reason to suspect bronchostenosis from inflammatory swell- 
ing of the mucous membrane, the accumulation of bronchial 
exudate, new growth, foreign body, or blood-clot as the cause 
of the disturbance 

As regards physical signs there arc two groups of cases 
In the eases of retraction atelectasis, the bronchi remaining 
patent, there is dulness, bronchial breathmg, egophony, jncrc.isc 
of voice, whisper, and tactile fremitus In the c.ises in which 
the bronchi arc plugged there is dulncss, diminished vesicular 
breathing, diminished voice, whisper, and tactile fremitus 
'I he diagnosis is diflicull or impossible without cardiac displace- 
ment toward the affected side and the absence of fluid or air 
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on the opposite side T-Ray examination is desirable in all 
cases 

Differential Diagnosis — ^The clinical and radiographic as- 
pects of the case suggest the presence of a mahgnant tumor 
deielopmg at the left root and to a less extent also at the right 
root The cough and the character of the expectoration, pain 
earl}' m the course of the disease shortness of breath, and loss 
of strength and weight are consistent with mahgnant disease 
Xight-sneats are uncommon m mahgnant disease Fever is 
usually present The leukocj-tosis is at \anance with uncom- 
phcated mahgnant disease Neoplasms which deielop at the 
lung root are, however, prone to cause bronchial obstruction, 
and gi\ e rise to leukoc}*tosis in consequence of bronchopulmonary 
infection m the parts supphed by the occluded passages The 
absence of purulent expectoration m this case is agamst second- 
ar} inflammator}' changes as a cause of the leukon'tosis The 
x-ray appearances are not t}’pical of mahgnant disease, the shad- 
ow bemg less dense and less sharply outhned than is to be ex- 
pected m such a condition 

The question may be raised as to the desirabdity of broncho- 
scopic exaimnation m such a case 

A dehmte diagnosis of mahgnant disease of the bronchi or 
the lung root may be made by bronchoscopy, pro^^ded a small 
piece of tissue can be remo\ ed for rmcroscopic exammation In 
suspected malignant disease m which the radiographic appear- 
ances suggest the possibiUty of surgical mterference it is desir- 
able that ei er}* effort be made to establish the diagnosis Not 
only bronchoscop} , but even exploratoiy thoracotomy are 
worthy of consideration under such arcumstances 

Bronchoscopy has the merit of bemg a relatively simple 
procedure Ad\ances in surgical technic espeaally the use of 
differential pressure anesthesia, make surgical exploration pos- 
sible, but at present mth some nsk Once the diagnosis of 
bronchial or pulmonar} mahgnant disease is estabhshed and 
found to be confined mthin such Imuts as to tnnVe remo\al 
feasible, partial or e\ en complete lobectom} should be considered 

m spite of the risks In two instances Sauerbruch has success- 
^ 01. s — 94 
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fully removed a mabgnant tumor from the lung In this case, 
however, the extent of the process, if mahgnant, excludes all 
chance of surgical relief 

The question may also be raised regarding the therapeutic 
use of A-ray m such a case If this lesion is mahgnant it is, 
with probabihty, to be regarded as cyhndric-celled caranoma 
takmg its ongm from the bronchial mucous membrane or the 
bronchial mucous glands Deep x-my therapy m tius tj’pe 
of new growth has not been successful in our experience There 
has been no notable amelioration of symptoms or apparent 
shortenmg of the course of the disease 

There appears, then, to be no justification from the point 
of view of treatment in this case to pursue the mvestigation for 
the purpose of estabhshmg the diagnosis of mah g na n t disease 
by the application of any diagnostic method, such as bronchos- 
copy, which may add to the discomfort of the patient, or such as 
exploratoiy thoracotomy, which may introduce the possibility, 
of a fatal teimmation in consequence of the apphcation of the 
method 

Actmomycosis is to be considered In the absence of the 
findmg in the sputum of the orgamsms characteristic of this 
disease the decision must rest on the chmeal and x-ray picture 
The evolution and groupmg of the symptoms is consistent with 
pnmary pulmonary actmomycosis, in which, m contrast to pul- 
monary tuberculosis, pleural pam is a feature m a large propor- 
tion of the cases and gradually mcreasing dyspnea is common 
Hemoptysis during the course of the disease is not infrequent 
Perforation of the chest wall is more common m actinomycosis 
than in any other types of pulmonary disease and occurs in 
about 80 per cent of the cases Its absenpe here cannot be 
raised as an argument agamst this diagnosis on account of the 
short duration of the disturbance Fever is almost constant in 
pulmonary actmomycosis The leukoc 3 i;osis suggests tlic pres- 
ence of an mflammatory process, and the absence of purulent 
expectoration lends support to the supposition that the leuko- 
cytosis IS to be referred to the development of the root lesion 
itself rather than to sccondaiy invasion of the bronchi and lung 
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in consequence of bronclual obstruction Let us consider the 
x-ray picture m relation to actinomycosis Actmom3’'cosis is a 
chrome infection, the lesions of which are characterized bj' the 
abundant development of connective tissue The root lesion 
shown bj* T-ray unth its radial projections mto the lung field 
may represent the deAelopment of granulation tissue m the 
hilus and extension toward the penpherj- The frequenej- with 
which extension to the chest wall takes place in this disease may 
depend on this tendency of the disease to spread outward 
Abscess formation m multiple areas is also a characteristic 
pathologic feature of actmomj'cosis, each abscess being sur- 
rounded by dense cormective tissue There is no e^^dence of 
abscess formation m the clmical or ac-ray picture, but it maj^ be 
that suffiaent time has not j'et elapsed for the development of 
losses of pulmonarj’' substance 

The inhalation of a foreign body maj* also be considered 
Although there is no thing m the historj’^ of this case to suggest 
such an occurrence, it must be admitted that the usual imtial 
sjTnptoms maj' be absent and pulmonarj’’ changes secondarj* 
to the lodgment of the foreign body m the air-passages may be 
the onlj’ e\udence of its presence The secondarj' changes are, 
howe^e^, of a suppurative nature, and purulent rather than 
scant}’ colorless expectoration may be expected in a case of 
foreign body inhalation with a history of six weeks’ duration and 
with such extensne lesions as are mdicated m the x-ray film 
There is no suggestion m the radiogram of a foreign body, but a 
foreign body non-opaque to the a-ray or so placed as to be ob- 
scured by overlj-mg shadows may stiU be present In addition, 
the v-ray appearance of the lesion does not suggest foreign 
body, which, if single, tends to obstruct one air channel and con- 
fine the later inflammatoiy changes to the pulmonar}’ territor}’ 
supphed by the occluded passage In this case the lesion gppmc; 
to take Its origin from the root and be spreading thence into the 
upper and lateral aspects of the left lung Foreign bodies tend 
rather to obstruct the lower than the upper bronchi and the nght 
more often than the left The ele^•atlon of the left diaphraom 
narrowing of the left mtercostal spaces, increased densiti°of 
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the left lung, suggest partial bronchial occlusion at the left 
lung root, with consequent atelectasis, but there is nothing suffi- 
ciently suggestive of foreign body inhalation to warrant bron- 
choscopic examination 

Tuberculosis is also to be considered There is, however, 
considerable evidence agamst it Let us take up the five 
cardinal mdications of probable pulmonary tuberculosis m rela- 
tion to this problem The evolution and groupmg of the S3Tnp- 
toms IS at variance ivith the usual complex m tuberculosis, m 
which pain is rarely a promment feature The hemoptysis is 
here not out of a clear sky, but occurs m the course of the pul- 
monary disturbance The thoraac pain may be ascribed to 
pleurisy, but the presence of other symptoms make it desirable 
to classify the pleurisy as secondary rather than pnmary It 
IS only primary pleurisy which almost mvanably indicates 
tuberculosis From the statement that “other physical signs 
of pulmonary disease were absent,” the inference may be made 
that there were no moist rSles with or without expiratory cough 
at the apical or subapical region The x-r&y picture departs 
very far from the usual appearances in tuberculosis m wluch 
there is a fine or coarse mottled mcrease of density above the 
anterior portion of the third nb, toward the outer rather than the 
mner aspect of the lung and extending mto the penphery The 
density here is of an even character and mvolves the root region 
with hneal shadows radiatmg mto the periphery I have never 
seen pulmonaiy tuberculosis with the clinical and radiographic 
aspects which this case presents, and tuberculosis can, I think, 
be excluded ivith reasonable certamty 

Syphilis of the lung may also be considered The region of 
the root is assumed to be the site of election for acquired pul- 
monary syphilis Is it possible that this patient has a gumma 
at the left root, and that the radial projections thence mto 
the limg field are due to prohferated connective tissue of syphil- 
itic origin about the blood-vessels or bronchi? The negative 
Wassermann test makes this unlikely The history and phys- 
ical exammation are not suggestive of syphihs The adequate 
chnical establishment of pulmonary syphihs is almost impossible, 
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although its occasional occurrence can hardly be doubted But 
e^ en -nhen all such conditions as a history’’ of sj'phihtic infection, 
the coexistence with pulmonarj’’ lesions of other tertiaiy^ mani- 
festations, the absence of eAidence of tuberculosis, even negative 
tests with tuberculm, and repeatedly negative search for tubercle 
baalh in the sputum, positive Wassermann tests and improve- 
ment under anbsj'phihtic treatment are fulfilled, there still 
remam other than q^ihilitic and tuberculous pulmonarj’’ proc- 
esses capable of gl^’mg rise to root lesions vrhich may dosely 
simulate sj'phihs Adequate estabbshment of acquired tracheo- 
bronchial syphihs and the 53^111111^0 nature of the white pneu- 
moma of Virchow m the mhented disease has been accomphshed, 
but I have thus far not ventured to make a positive diagnosis of 
acquired pulmonary S3’phihs 

Condusions Regardmg the Diagnosis — ^The climcal features 
are m accord with either mahgnant disease or actinom3'cosis 
The absence of purulent sputum and the presence of leukoc}'^- 
tosis suggest the possibihty that the elevated white count is to 
be ascnbed to an mflammator3’- process capable of causmg 
leukoc3’’tosis, but this alone is hardly sufi^aent e\udence on which 
to argue for actmomycosis and against mahgnant disease 
The a:-ra3' picture suggests mahgnant disease, but differs from 
mahgnant disease in the absence of sharp limitation of the m- 
creased density at the lung root, and the number and tenuit}' of 
the radial projections therefrom mto the penphery Up to 
this bme I had never seen the x-ray picture of a case of pnmary 
pulmonar3 actmomycosis at this early stage m its develop- 
ment, and made a diagnosis of probable mahgnant disease 

Subsequent Course — About four months later the patient 
entered the Boston City Hospital The sputum, which was at 
first scanty and colorless, graduallj' became more abundant and 
purulent, and for the last three months amounted to about one 
sputum box of foul-smelhng j-ellowish matenal a daj* About 
four months before his admission he noted a tender, red, hot 
swellmg m the region of the left scapula persistmg to the httip of 
his admission He had been mcreasmgly short of breath and 
contmued to complam of pam m the chest At the tim^ of his 
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admission he noted a lump on tlie nght upper arm similar to the 
swelhng m the left back Deep beneath the mesial surface of 
the right femur was a small firm nodule about 2 cm m diameter 
Actmomycosis granules were found in the sputum, the abscess 
m the back, the lesion in the nght upper arm, and the right leg 
He died about six montlis from the onset of symptoms, and at 
autopsy actinomycosis of the lung, chest wall, vertebra;, skin, 
and subcutaneous tissue of the leg was found 

Remarks on the Case — ^Actmomycosis is a rare disease It 
IS recorded in tlie records of the Massachusetts General Hospital 
m 65 (0 0531 per cent ) among 122,408 medical and surgical ad- 
missions, or only once in each 1883 cases The disease probably 
anses as an autogenous infection from organisms harbored m tlie 
buccal cavity, with secondary mvasion of the cervicofacial tissues 
by chrcct extension, and the abdomen and lungs through swal- 
lowed or inhaled organisms 
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CLINICAL SURVEY OF 1000 CASES ON WHOM BASAL 
METABOLISM STUDIES HAVE BEEN MADE 

The matenal for this report is draix-n almost entirelj- from 
the Out-patient iletabohsm Clmic of the Boston Citj’ Hospital 
This dime has been m operation for nearlj- e years and has 
superMsion over such general metabohe disorders as nephntis, 
hj’pertension, obesitj', diabetes, and the vanous endoerme dis- 
eases The basal metabolism studies reported m this paper 
mdude tests on selected cases from the Metabolism Chmc and 
also tests on a large number of unselected cases from the general 
Out-patient Clmics and the House Semces The reason for 
this IS that any ^^sltmg physiaan on a House or Out-patient 
Semce has the pmulege of referrmg patients to the dime for 
the sole purpose of a metabohsm test Such a practice not onlj' 
increases the number of tests made but also inhuences results 
In other words, this study mdudes not only cases m which a 
metabolism test can be considered a routme procedure, but a 
large group of unselected or doubtful cases m -which for some 
reason the question of a change m the metabohe rate was raised 
These facts are not without significance because thej* tend to 
make a study of this sort much more general and, consequent!}*, 
much more mterestmg to the practitioner 

The apparatus m use m the clmic is a modification of the 
ongmal Benedict closed circuit portable respiration machme 
as manufactured by W E CoUms, of Boston For the past two 
years n e ha\ e used a Roth flutter-val\ e attachment m place of a 
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motor In calculating results the Benedict and Harris standard 
multiple prediction tables for normal basal heat production have 
been used It may be of interest to state here that during tlie 
course of time represented by this study several portable ma- 
chmes of various makes have been tried out After a compara- 
tive study we have come to the conclusion that the machine 
mentioned above gives uniformly good results 

It IS essential that the study of the basal metabolic rate of 
any mdividual should be rated as a piece of work requiruig 
correct technical training on the part of the person douig tlie 
test, and experience that enables one to properly mterpret each 
test We must always bear m mmd that the mere obtainmg of a 
metabolic rate is not enough The rate obtamcd must be the 
“basal” rate of metabolism, for any rate above this may lead to 
erroneous conclusions In order to obtam a rate that is “basal” 
there are certam conditions which must be fulfilled before the 
test IS imdertaken and during the test itself, but it is not witlim 
the scope of this survey to enumerate these conditions insomuch 
as they are emphasized in any current te\t on basal mctabo- 
hsm 

Assummg that the result of a given test represents a true 
basal readmg, the proper mterpretation of such a figure is of 
great importance The commonly accepted standard is that 
readmgs withm the range of plus or minus 10 per cent may be 
considered normal We feel that this is not strictly true For 
example, we have seen cases m which a result higher than plus 
10 per cent did not mdicate an increased metabolism, and, on 
the other hand, there are cases m wdiich a readmg which does 
not go as low as minus 10 per cent mdicatcs a mild hypothy- 
roidism The important pomt is that m the interpretation of 
basal metabolic readmgs the patient’s clmical signs and symp- 
toms must be carefully considered As examples of the care 
that must be taken in the mterpretation of results the followmg 
two groups of cases are presented 



Group A 

Case 

No 

I 


II 



BASAL METABOLIS3I 

Basal metabolism Bod> 
(Derceot from weisht 

STUDIES 

Pulse- 

rate 

1497 

Date. 

normal) 

(nude — Ls ) 

(basal) 

Diasnosis. 

2/24/22 

- 8 7 

79 8 

52 

Obe5it> Mild 

9/24/24 

-13 8 

77 4 

50 

HjTXJthjToidisin 

8/27/20 

-f 4 C 

57 9 

70 

H\’pothj’roidism 

9/14/20 

+ 60 

58 7 

68 


1/ 4/21 

+ 40 

57 3 

62 


12/11/23 

- 5 0 

67 2 

72 


12/17/23 

- 4 0 

66 2 

74 


6/ 6/2-1 

- 6 6 

64 1 

56 


7/18/24 

-19 7 

62 7 

62-56 


9/ 5/24 

- 7 1 

60 8 

56 


9/26/24 

- 4 8 

61 6 

58 



Case I showed m February, 1922 a basal metabobc rate 
within normal limits She was suspected of havmg a loild 
degree of hj^pothi roidism, and with the basal metabolism of 
minus 8-^ per cent to substantiate the chmcal picture, we 
made a positive diagnosis of hypothj roidism The patient took 
thyroid for a few months WTien she came to us m 1924 she^ 
stated that no thyroid had been taken for oi er half a year At 
this time her basal metabobc rate was defimtelj* lowered and the 
dmical picture of hj’pothj’roidism was eien more pronounced 
ThjTOid therapy mstituted and earned out faithfullj- at this 
time resulted in defimte impro% ement in the patient’s condition 


Case n IS especially mterestmg This woman is a nurse, 
who showed some chmcal e\udence suggestmg h}'poth 3 'Toidism 
She first came under our obsenation m 1920 The first three 
tests done were all wuthm normal limits, and consequent!}', we 
felt that thj’roid therapj’ was not mdicated It was not imtil 
December 1923, that a suggestion of a lowenng of the bodj’ heat 
production could be gamed bj* the metabohsm test In July 
1924 a basal metabobc rate of mmus 19}^ per cent was found, 
and the test at this time was consistent with the diagnosis of 
hj’pothj’roidism This case pomts out the ^alue of repeated 
tests, and also that one must not be led astraj' regardmg a 
chmcal picture even though the laboratorj’ test does not show 
what is eicpected 
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Group B 


Case 


Basal metabolism 

Bod^ 

Pulso 


No 

Date 

(percent from 

weight 

ntc 

Diagnosis 



normal) (nude — tg ) 

(basal) 


III 

4/11/21 

+25 0 

45 2 

78 

Adolc&ccnt goiter 



+ 53 

45 2 

88 



6/iQl2\ 

+ 1 1 

44 4 

SO 



7/ 3/22 

+ 93 

46 0 

98-84 


IV 

10/ 3/22 

+60 5 

64 9 

118-101 

Hyperthyroidism 


10/16/21 

+40 7 

64 9 

90 



10/31/22 

+47 9 

61 6 

92-82 



11/ 2/22 

+41 9 

60 4 

90 


V 

11/28/24 

+20 6 

47 9 

72 

Psychoneurosis 


12/ S/24 

+10 3 

48 7 

66 



Case III IS a girl of nineteen, who was sent to 'our clinic with 
a diagnosis of exophthalmic goiter based on fulness in the thy- 
roid region, nervousness, mabihty to gam weight, and a sugges- 
tion of exophthalmus We did not feel that the patient showed 
^clmical evidence indicating an increased body heat production. 
The result of the first metabolism test (plus 25 per cent ) con- 
tradicted this conclusion on our part, and because of this a second 
test was done, which gave a normal result Tests done m June, 
1921 and July, 1922 were also normal, and a diagnosis of adoles- 
cent goiter was made Treatment for exophthalmic goiter in 
this case might have caused real harm 

Case W This woman was admitted to the hospital with a 
diagnosis of a question of hyperthyroidism She had a thyroid 
gland that was not enlarged to palpation (z c , no goiter) It 
will be noted that after her first metabolism test, which was 
probably not "basal,” the basal metabolic rate mamtained a 
constant level definitely above normal In spite of this (the 
tests bemg discredited) she was discharged with a diagnosis of 
psychoneurosis About a year later she was seen again, and a 
diagnosis of hyperthyroidism was made After a thyroidectomy 
this patient’s S 3 nnptoms disappeared and her basal metabohc 
rate became normal (The tests w ere done at another clinic ) 
This case emphasizes the fact that if the metabolism tests are 
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correctly done and the basal metabobc rate maintams a con- 
stant level defiiutel} above the normal, we must conclude that 
pathology somewhere m the body is causmg an mcreased body 
heat production, and if the clini cal picture is consistent with 
hyperthyroidism the results of the test should ser\'’e to dmch 
the diagnosis 

Case V This young man came from the Neurological Out- 
patient Department, with a diagnosis of p^'choneurosis and a 
question of hyperth5'roidism His first metabohsm test was 
consistent with hj’perthyroidism, but because there was no true 
clini cal picture of this disease the test was repeated, and gave a 
normal result, which ruled out hj’perthjTOidism In this case 
the first test was not “basal” This type of result m basal 
metabohc studies stresses the necessity of alway considermg 
the clini cal picture when mterpretmg the result of a metabohsm 
test 


Cases W and V illustrate the value of studying the basal 
metabohc rate m borderhne cases where the difierential diag- 
nosis is not dear 

Under the discussion of mterpretation of results, attention 
has been drawn to the difficulty of settmg a defimte normal 
standard for metabohc rates Each case must be considered as 
an mdiMdual problem In many mstances metabohsm tests 
must be repeated several tunes, before the basal rate can be 
deteimmed Obviously, therefore, m such a large group as the 
one imder consideration it is impracticable to attempt to dassify 
cases accordmg to their metabohc rates Furthermore, m an 
unsdected group of this sort it is not surpnsmg to find a large 
number of pathologic conditions represented by only one or two 
cases It has not seemed ad\Tsable to mdude these m the gen- 
eral discussion Consequently’, we are presentmg our matenal 
under certam broad but not necessarily complete diagnostic 
headings, simply because the mayontj’ of the cases studied 
are induded m such a dassification 
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I Thyroid disease 

1 Simple or benign goiter 

(a) Adolescent goiter 

(ft) Adenoma — colloid or cystic goiter 

2 Toxic goiter 

(а) Primary hyperthyroidism 

(б) Adenoma with secondary hyperthyroidism 

3 Hypothyroidism 

II Cases simulatmg hyperth3rroidism 

1 Neuroarculatory asthenia 

2 Nervousness, rapid pulse, neurasthenia, fulness 

front of neck 

3 Pulmonary tuberculosis 
m Obesity 

IV Cardiovascular disease 

1 Hypertension 

2 Nephritis 

3 Cardiac disease 

V Endocrme disorders — apart from thyroid disease 

1 Ovanan dysfunction 

2 Pitmtary disease 
VI Miscellaneous group 

I THYROID DISEASE 

1 Simple or Benign Goiter — (a) Adolescent Goiter (31 
Cases) — Much work has been done on this particular phase of 
the goiter problem In fact, the indications are that it nghtly 
belongs among the so-called preventable diseases We have 
very httle to add to the general discussion, and can merely em- 
phasize certam important facts Of the 31 cases m our group, 
23 had metabolic rates ordmanly called normal, in that they 
were above mmus 10 per cent , but all were below zero, 5 cases 
gave figures lower than mmus 10 per cent , and 3 cases gave 
figures for the first metabohsm test above plus 10 per cent A 
repeated test, however, gave a readmg of zero or below These 
facts are mterestmg because they illustrate certam pomts, as 
follows (1) Ordmanly cases of adolescent goiter have a mmus 
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metabolism Consequently, a:-ray treatments in this group may 
cause mj-sedema (2) In certain cases the first test ma}’’ give a 
plus readmg above 10 Considering the fact that patients mth 
adolescent goiter often displa}' nen’ous ^Tnptoms, tachj'cardia, 
flushmg, tremor, and some enlargement of the th 3 'roid, the im- 
portance of a repeated metabolism test is dear In fact, we 
have hterall}' rescued one such case from a thjToidectom}* On 
the other hand, m a penod of about a j-ear and a half we have 
watched a case of so-called adolescent goiter change from this 
particular ^"pe to a case of h3-perth3Toidi5m In December 
1921, this patient’s basal metabohc rate was mmus 4^ per cent., 
m November 1922, it was plus IOto per cent , and in Jul 3 ’’, 1923 
it was plus 30 per cent Furthermore, the change m clinical 
signs and S 3 Tnptoms corresponded with the change m the basal 
metabohc rate Stnctl 3 '^ speakmg, cases of adolescent goiter 
show none of the dmiral signs of an increased metabohsm, and 
basal metabolism studies are reall 3 " unnecessar\' as an aid to 
diagnosis Howe\er, mstances like the one mentioned above 
illustrate the importance of repeatmg metabohsm studies m 
this group o\ er a period of 3 *ears 

{b) Adenoma — Colloid or Cystic Goiter (51 Cases) — ^These 
t 3 'pes are grouped together, first, because the 3 * are often concur- 
rent m the same gland, and second, because the 3 ' present an 
essentiall 3 ' similar dmical aspect except on palpation This 
procedure m the case of adenomata ehats a firm rather hard 
discrete mass, while where the colloid or 03-3110 condition pre- 
\-ails ne find a softer, more boggv gland These cases come to 
the dime either because of the presence of a goiter or because 
the question of h 3 -perth 3 -roKiism is raised The 3 - are of con- 
cern chiefl 3 - for three reasons (1) Because the adenomata mav 
at some time become mahgnant neoplasms (2) because there is 
e\er present the pos5ibiht3' of secondar 3 ' h3perth3’roidism, and 
(3) because the 3 - ma 3 ' become unsightl 3 - or attam such size as to 
cause pressure s 3 mptoms m the form of difiacult swallowmg and 
breathmg In general, the basal metabohc readmgs m this 
group were well withm normal lirmts Howe\er, m certain 
cases of colloid and C 3 -stic goiter the destruction of th 3 Toid 
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tissue IS SO great that the gland is incapable of maintaining its 
full functional activity, and we find chnical manifestations of 
hypothyroidism as well as a lowered basal metabolic rate 

2 Toxic Goiter — (a) Primary Hyperthyroidism (106 Cases)— 
Every case m this group gave a basal metabolic rate tliat was 
definitely mcreased It is important when considering this 
diagnosis to remember that tlie symptomatology will bear direct 
relationship to the seventy of the disease, and also that remis- 
sions are not imcommon In other words, if there is only a 
shght mcrease m the functional activity of the thyroid, the 
evidences of cerebral stimulation, vasomotor disturbances, etc , 
will be shght, and some may be absent, while, if the gland’s 
functional activity is greatly mcreased, we will find unquestion- 
able evidence of increased body heat production Between 
these two extremes many vaned pictures of hyperthyroidism 
are encountered For example, there are cases in which no 
goiter and no exophthalmus was present, and, on the other 
hand, we have seen cases where the condition of exophthalmus 
was a familial or individual characteristic entirely independent 
of any thyroid disorder 

(i) Adenoma with Secondary Hyperthyroidism (25 Cases) — 
Here agam all our cases have given a basal metabohc rate 
definitely above the normal The sahent features are as follows 
(1) There is usually a history of a goiter of many years’ dura- 
tion, so that when these cases — as a rule, benign adenoma in the 
begmning — become toxic the patients are past their youth and 
early adult life, (2) the chnical manifestations of this group 
are m no way different from the pnmaiy cases except that in 
many mstances tlie toxiaty is less severe, (3) these cases are 
treated surgically, as the adenomata should be removed, and 
also because the thyroid toxiaty does not respond to a-ray 
therapy as well as m some cases of pnmary hyperthyroidism, 
(4) an intrathoraac goiter may be present even though there is no 
visible enlargement of the thyroid The x-ray is of mestimable 
value m the diagnosis of this condition 

3 Hypothyroidism (88 Cases) — It is pertment here to 
say a few words about basal metabolic standards, especially 
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minus rates W'e have mtnnated above that strict adherence 
to the plus or minus 10 standard may lead to erroneous conclu- 
sions This is particularly true m the consideration of minus 
readmgs because shght changes on the minus side of the scale 
are much more significant than rinular changes on the plus side 
For example, we have seen many cases presentmg chnical signs 
of a lowered metabolism where the basal metabohc rate was 
abo\ e minus 10 In other words, a careful historj' and ph3'sical 
exammation must be a part of every basal metabolism stud}’’ if 
results are to be of any value The practice of dependmg en- 
tirely upon the basal metabohsm test will only lead to trouble 
Our answer to the question, then, WTiat do we consider an 
abnormallj* low basal metabohc rate? would be. Given a patient 
■with rlimral signs suggestmg a lowered metabolism, anj' meta- 
bohc rate defimtel}' below the zero mark nught be considered 
abnormal 

In considermg a disorder like hj’pothjToidism it is, of 
course, natural that patients may differ greatly as to the number 
and se^e^ty of signs and ^’mptoms For the purposes of dis- 
cussion, therefore, we have subdivided this group mto (1) ^-pical 
hj-pothyroidism, correspondmg to typical mjwedema, and (2) 
mild or doubtful hypothyroidism 

1 Typical Hypothyroidism {51 Cases) — ^The dmical picture 
presented bj' a case of tj^pical mj’xedema is too well known to 
be described agam here There were, m all, 51 such cases where 
metabohc rates varied from mmus 18 to minus 48 per cent 
As a result of our study of this group there are a few obsen ations 
which seem worth}' of mention 

(fl) It IS apparent to us that myxedema is either more com- 
mon than has been thought or else the diagnosis is often over- 
looked For example, several of our cases had been imder 
treatment at vanous dirucs for a penod of }ears before the 
correct diagnosis was made The most common incorrect 
diagnoses in such instances were nephntis, secondar}* anemia, 
and Addison’s disease 

(6) Heretofore it has been a common practice to prove the 
diagnosis of m}'\edema by means of a therapeutic test Such 
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a practice may lead to erroneous conclusions In one of our 
cases it appears from the records that the diagnosis of myxedema 
was considered some three years ago, but because the patient 
did not respond to 9 grains of tliyroid daily the diagnosis was 
considered wrong Now, as a matter of fact, this patient 
reqmred 75 grams of thyroid a day before her metabohe rate 
returned to normal and before clinical improvement was 
complete 

(c) In order to treat hypothyroidism properly repeated met- 
abolism tests at regular intervals are necessary It is often very 
difBcult to judge the proper thyroid dosage wiUiout the aid of 
metabohsm tests 

2 Mild or Doubtful Hypothyroidtsm (37 Cases) — ^In addi- 
tion to tlie cases of typical hypothyroidism there is a perfectly 
definite group of patients whose clinical and basal metabolic 
study places them in tlie hjrpothyroid group In general, the 
clinical characteristics of this group are as follows (1) Obese, 
(2) more or less general weakness, with occasional so-called weak 
spells, (3) mability to withstand cold weatlier, (4) a certain 
amount of dryness of the skin, (5) some retardation of menial 
processes 

These patients have a mmus metabohsm which is generally 
not marked We have studied 37 such cases where metabolic 
rates varied between minus 5 and minus 20 per cent This 
group IS too small to warrant very definite conclusions, but 
there are certain points which are worthy of mention 

The fact that obesity is a constant condition is of interest, 
because it suggests that obesity may be associated with a mild 
endocrine disorder in many more instances than has been taught 
heretofore As a matter of fact, it is our experience that these 
patients do not respond to dietary treatment alone, but they do 
respond very satisfactorily to a low caloric diet plus small doses 
of thyroid At any rate, a metabolism test should constitute 
part of the routine study of every case of obesity 

A careful study of a few of the patients in this group suggests 
that hypoUiyroidism may be a progressive disorder For example, 
m Case I, Group A, mentioned above, it will be noted that the 
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first metabolism test gave a readmg of only mmus Si^ per cent , 
and it nas pot until two years later that the readmg became 
defimtely belovr normal (minus 13-^ per cent) accordmg to 
generally accepted standards Durmg this time the patient 
recened no thyroid therapy and her chnical symptoms became 
much more defimte SuA a case illustrates not onlj” the im- 
portance of repeated metabohc studies over a long penod of 
timp but also illustrates hou the diagnosis of hypothjrroidism 
might easily be missed for several years 

n. CASES SIMULATING HYPERTHYROIDISM (lOS CASES) 

This is a most interesting group of patients insomuch as m 
ever}' mstance the diagnosis of hj’perthjTOidism was considered 
and , m manj mstances, actually made The group is made up of 
such dimcal conditions as neurocirculatory asthema, neuras- 
thema, together with cases of “ner\'ousness,” cases showmg a 
rapid pulse fulness m front of the neck, and a few cases of pul- 
monary tuberculosis The group numbers 105 patients, and 
m not a smgle mstance was the true basal metabohc rate above 
normal Attention is called to the use of the term “true basal 
metabolic rate” because it is m cases of the sort mentioned above 
that uutial basal metabohc rates are so often above normal 
Repeated tests, however, always show the true state of affairs 
Too much emphasis cannot be gii en this point because of the 
enoneous conclusions so often drawn For example, we have 
known of seieral mstances where an x-ray treatment was cred- 
ited with reducmg a basal metabohc rate of, saj*. plus 20 per 
cent to normal, where, without anj question, the same result 
could have been recorded bj- merely repeating the metabolism 
test Moreover, cases of this particular tj^pe do not present 
the clmical picture of an increased metabolism Such patients 
maj be nenous, they may have a rapid pulse, a coarse tremor, 
their e 5 es maj* suggest exophthalmus, and there may be some 
loss in weight, but the patient’s skin is cold, not warm, there is 
no increased perspiration, and no real exophthalmus In 
otlicr words, these are not cases of hj^ierthyroidism either chn- 
ically or as judged by a basal metabolism test 

% OL, 5*^5 
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HI OBESITY (81 CASES) 

The relationship between obesity and a mild fonn of hypo- 
thyroidism has already been discussed Ordinanly most cases 
of obesity are looked upon as problems in dietetics, in fact, some 
observers say that over 90 per cent of the obese can be so clas- 
sified On this point our observations are not in agreement 
For example, in the total group of 118 cases of obesity, which 
mcludes tlie 37 cases of mild hypotliyroidism mentioned above, 
only 81, or 68 ^ per cent , gave metabolic rates well within 
normal limits We appreaate that tins is a comparatively 
small group, and therefore we are not ready to do anythuig 
more than merely record the observation Obviously, in the 
obese cases where the metabolism is normal, thyroid therapy is not 
indicated In this connection we have seen harmfuT results m 
several instances where thyroid had been prescribed empirically 


IV CARDIOVASCULAR DISEASE (76 CASES) 


Under this heading we have included three chmcal condi- 
tions (1) Essential hypertension, (2) chrome nephntis, with 
or without hypertension, (3) cardiac msufliaeiicy Taking the 
group as a whole, there were 76 cases In general, the metab- 
olism results were not remarkable, with the exception of 2 
cases of essential hypertension and 2 cases of auricular fibrilla- 
tion m whom the results are worthy of mention Both of the 
cases of essential hypertension were women between the ages of 
fifty and fifty-five Neither had any cluucal signs of a lowered 
metabohsm nor any demonstrable evidence of renal impair- 
ment The metabolic rates were as follows minus 14^ per 
cent and mmus 23 per cent Unfortunately, it has been pos- 
sible to study only one of these cases carefully Her clmical 
record is given below 

Patient, a Jewess, fifty-one years old, who entered the hospital 
for relief of headaches and dizziness Menstrual periods have 


not entirely ceased, but have been irregular during the past 
year Physical examination w'as not remarkable except for 


^^^^E;;^id^ypertension, weight 1731 pounds, blood-pressure 
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210/120 Careful laboratorj’' stud}'^ ^e^•ealed no e\’idence of 
kidnej’’ nnpainnent 

Basal metabolism studies The imbal basal metabolic rate 
was mmus 14-j^ per cent Because of this thyroid therap}*- wns 
started, and at ^e end of two weeks the metabohc rate had 
risen to zero Durmg this time the blood-pressure dropped to 
150/100, the weight to 170 pounds, and the clinical s3Tnptoms 
entireh' disappeared 

This case represents a rather tjTiical sj-ndrome, namely, 
menopause, obesity, hypertension, and suggests the importance 
of basal metabohc studies because of the possibihty of mild 
thjTOid d}*sfunction 

The 2 cases of auricular fibrillation turned out to be cases of 
h5-perth} roidism without demonstrably enlarged thjToid glands 
The metabohc rates m these 2 cases were plus 37 per cent and 
plus 70 per cent This condition has been mentioned m the 
hterature dunng the past few j*ears and suggests the following 
dictum Guen a case of auncular fibrillation with a doubtful 
or negative preiious cardiac history, look for hj'perthj'roidism 

V ENDOCRINE DISORDERS— APART FROM THYROID DISEASE 

(14 CASES) 

We haTC had 2 cases of oMinan dj'sfunction and 12 cases of 
pituitai^’ djsfunction m this series Cluneal pictures that 
might be referable to others of the endoerme cham ha\e not 
been seen Certam of these cases have shown, m addition to the 
mamfestations of either oi anan or pituitar}’- disorders, stigmata 
suggestmg a coevistin^ alterabon of thjToid function WTiere 
there has been no dmical or metabohc cMdence of decreased 
tlij roid function, we ha^ e not mcluded th3Toid extract m our 
thcrap3*, and, furthermore, it has been our expenence that in 
such cases there has been htUe or no response to other t5pes of 
glandular therap3- On the other hand, m cases where we 
ha\c had evidence justifv’mg the admmistration of tlnToid 
extract along with the other glandular products, we have noted 
definite improvement This leads us to beheve that in endo- 
erme d3 sfunction particularly of the ovanes and pituitarv’ the 



1508 W RICHARD OHLER, LOUIS J ULLIAN 

improvement resultmg from glandular therapy is to a large 
degree dependent on the correction of the tliyroid disorder 
There is yet much to be done before the effectiveness of treat- 
ment in ovarian and pituitary disorder is equivalent to that 
seen in thyroid disease 

VI MISCELLANEOUS GROUP (423 CASES) 

Under this classification we arc including a large number of 
cases representing a considerable variety of patliologic condi- 
tions In most instances the number of cases illustrating a 
given disease is too small to be worthy of any special comment 
There, are, however, a few groups which deserve attention be- 
cause the study of the basal metabolism suggests the advisa- 
bihty of a more complete investigation 

1 Chronic Arthritis (13 Cases) — ^Eight of tlic cases of this 
group, or 61 per cent , gave metabolic readings below normal 
Moreover, in the cases which did show a definitely minus metab- 
olism, thyroid therapy seemed to help the arthritic condition 
This suggests that chronic arthritis may be part of a general 
metabolic disorder, and that treatment which tends to improve 
tlie general metabolism may improve tlie arthritic condition 
It will be extremely interesting to collect such data from a large 
group including the various types of joint troubles 

2 Certain Chronic Skin Disorders (14 Cases) — In this 
group there are 9 cases of ichthyosis and 5 of acne vulgaris 
Five of the cases of ichthyosis and two of the cases of acne gave 
metabolic rates below normal, and in these cases thyroid therapy 
gave promising results 

3 Vasomotor Rhinihs (8 Cases) — All of tlie cases of this 
group gave basal metabolic rates definitely below normal, and 
here agam tliyroid therapy resulted in considerable improve- 
ment 

It seems advisable here to mteiposc a word of warning in 
regard to the interpretation of metabolic results in the three 
groups mentioned above It is quite possible that thyroid 
therapy may be a valuable aid m the management of such cases, 
but the performance of a metabolism test should not be the one 
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deading factor There must be chmcal e^^dence to supplement 
the basal metabohc study This mvoh'es careful co-operation 
between the speaahst, the chniaan, and the laboratory* It is 
our impression that this sort of co-operation does not always 
east, but we feel that it must be msisted upon m order to mter- 
pret correctly the basal metabohc studies of any group of cases 
The remaining 391 cases m this group represent fifty-four 
defimte pathologic conditions However, the number of cases 
in any one group is so small that any* ^eaal comment seems un- 
warranted It is suffiaent to say that m the last majonty of 
these miscellaneous cases the metabohc rate was normal 
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improvement resultmg from glandular therapy is to a large 
degree dependent on the correction of the thyroid disorder 
There is yet much to be done before the effectiveness of treat- 
ment in ovanan and pituitary disorder is equivalent to that 
seen in thyroid disease 

VI MISCELLANEOUS GROUP (423 CASES) 

Under this classification we are including a large number of 
cases representing a considerable variety of patliologic condi- 
tions In most mstances the number of cases illustrating a 
given disease is too small to be worthy of any special comment 
There, are, however, a few groups which desen^c attention be- 
cause the study of tlie basal metabolism suggests the advisa- 
bihty of a more complete mvestigation 

1 Chrome Arthritis (13 Cases) — ^Eight of the cases of this 
group, or 61 per cent , gave metabolic readings below normal 
Moreover, in tlie cases which did show a definitely minus metab- 
olism, thyroid therapy seemed to help the arthritic condition 
This suggests that chronic arthritis may be part of a general 
metabolic disorder, and that treatment which tends to improve 
the general metabolism may improve the arthritic condition 
It will be extremely interesting to collect such data from a large 
group including the various types of joint troubles 

2 Certain Chronic Skin Disorders (14 Cases) — In this 
group there are 9 cases of ichthyosis and 5 of acne vulgaris 
Five of the cases of ichthyosis and two of the cases of acne gave 
metabolic rates below normal, and m these cases thyroid therapy 
gave promising results 

3 Vasomotor Khinitis (8 Cases) — All of tlie cases of this 
group gave basal metabolic rates definitely below normal, and 
here agam thyroid therapy resulted in considerable improve- 
ment 

It seems advisable here to mterpose a word of warning in 
regard to the intcipretation of metabolic results in the tliree 
groups mentioned above It is quite possible that thyroid 
therapy may be a valuable aid in the management of such cases, 
but the performance of a metabolism test should not be the one 
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VENOUS PRESSURES THEIR CLINICAL SIGNIFICANCE^ 

SiAEUNG has shoivn that over a mde range of values an 
uicrease m the amount of venous blood dehvered to the heart 
results in a correspondmg increase m the minute volume out- 
put There is a mayimal value, however, beyond which any 
particular heart is mcapable of mcreased response \\Tien the 
amount of venous return to the heart exceeds this value it is 
dear that the blood must accumulate m the vems This tram 
of events occurs not only m the veins of the penpheral curcula- 
tion, but likewise m the vessels of the lesser curculation The 
former condition is evidenced by a rise of penpheral venous 
pressure as directly measured, the latter condition is indirectly 
reflected by a decreased vital capaaty of the Itmgs 

Measurement of the venous pressure and detennmation 
of the vital capaaty denve their great importance from the 
fact that they mdicate that the heart has been called upon for 
more work than it is capable of performmg In other words, 
under the usual conditions of life an mcreased venous pressure 
and a decreased vital capaaty mdicate the onset of decompen- 
sation 

The venous pressure has been detennmed m our patients 
by the method of Montz and Tabora and that of Gaertner 
The method of Montz and Tabora is admittedly the most direct 
and the most accurate A hollow beedle is mtroduced directly 
mto the vem The needle is connected to a flmd column manom- 
eter m which the height of the fliud is well above the eigiected 
pressure m the vem After withdrawmg a small amount of 

> From the service of Dr Franas W Peabody, Boston City Hospital 
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YEKOtrS PRESSURES: THEIR CLINICAL SIGNIFICANCE^ 

Stasukg has shomi that oxer a ■mde range of \'alues an 
increase m the amount of venous blood deh\*ered to the heart 
results m a coirespondmg mcrease m the mmute volvune out- 
put There is a TnaTimal value, however, beyond which any 
particular heart is mcapable of increased response When the 
amoimt of venous return to the heart exceeds this ^■alue it is 
clear that the blood must accumulate m the ^■ems This train 
of e% ents occurs not onl}* m the vems of the penpheral circula- 
tion, but likewise in the ■v essels of the lesser circulation The 
former condition is e^’ldenced by a rise of penpheral \’enous 
pressure as directly measured, the latter condition is indirectly 
reflected by a decreased Mtal capaatj’’ of the lunp 

Measurement of the venous pressure and determmation 
of the \atal capaatj- deme their great importance from the 
fact that they indicate that the heart has been called upon for 
more work than it is capable of perfomung In other words, 
under the usual conditions of life an mcreased \ enous pressure 
and a decreased vital capaaty mdicate the onset of decompen- 
sation 

The venous pressure has been detenmned m our patients 
by the method of ^lontz and Tabora and that of Gaertner. 
The method of ilontz and Tabora is admittedl}' the most direct 
and the most accurate A hollow beedle is mtroduced duactly 
into the \ em The needle is connected to a fluid column manom- 
eter m which the height of the fluid is well abo\e the expected 
pressure m the vem After withdrawmg a small amount of 

‘From the semcc of Dr Franas W Peabod>, Boston Citj Hospital 
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blood in order to be certain that the venipuncture is satisfac- 
tory, one turns a three-way stop-cock so that the needle is con- 
nected to the manometer The fluid m the manometer column 
falls until the pressures of the venous blood and tlie fluid column 
become equalized The height of the fluid in the manometer 
system above the level of the heart represents the venous pres- 
sure The level used by Montz and Tabora difl'ers from that 
used by Gaertner, and smee I wish to compare the results ob- 
tained by these two methods I have used the zero level advised 
by Gaertner, namely, the costoigqihoid angle The difi'erence 
m level between the top of the manometer fluid column and the 
costoxyphoid angle can easily be determmed by the use of a 
carpenter’s level and square 

Although the method of Montz and Tabora offers the most 
accurate readmgs, the necessary aseptic precautions and the 
pam attendant to vempuncture make the procedure somewhat 
difficult as a clmical routme I have therefore first estimated the 
venous pressure m each of these patients by the method of 
Gaertner to learn whether the readmgs by this method are 
suffiaently accurate for clmical purposes The procedure is 
sunple, consistmg solely m observmg a superficial vem of the 
hand or arm while the arm is slowly raised, and notmg the height 
above the costoxyphoid angle at which collapse occurs It is 
mterestmg to note that this latter method gives results which 
are of considerable clmical value Care must be taken that the 
arm is comfortable, relaxed, and absolutely free from external 
compression Moreover, smee Hooker has shown that diurnal 
vanations m the venous pressure occur, it is advisable, in order 
that the readmgs be more stnctly comparable, to make the 
vanous determmations at the same time of day No readmg 
by the method of hlontz and Tabora should be considered vahd 
imless the respiratoiy excursions of the fluid column are readily 
discemable In a senes of normal mdividuals the venous 
pressures determmed by these methods were m no mstance 
found to be above 5 cm 

The significance of venous pressure determmations can per- 
haps be best illustrated by considermg the following 2 patients 
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The first patient is a mamed man of thirtj’-three, -who 
entered the hospital complammg of shortness of breath and 
swellmg of the legs His past histor}* is negative save for 
rheumatic fe\er at six nith redness, swellmg, and tenderness 
of vanous jomts Ten years previous to his present entr}' he 
suffered from breathlessness, cough, and precordial pam, forcing 
him to remain m bed for two weeks His symptoms gradually 
diminished durmg his sta}* m bed, and he was able to return to 
his work as a clerk He then felt perfectly well until two 
wed>5 ago, when he was troubled b}*- a head cold, and noted the 
onset of cough and breathlessness on exerbon His sjTnptoms 
gradually became worse, and he was finally forced to go to bed 
ten da 5 's ago Physical exammation at that tune showed a 
well-developed and weU-nounshed man sittmg up m bed moder- 
atel}’ dyspneic The skin and mucous membranes were deeply 
c 5 ranotic Exammation of the heart showed moderate cardiac 
enlargement, regular rh}'thm, with a rate of 90 At the apex a 
low-pitched rumbhng nuddiastohc murmur led up to a snappmg 
first sound, and was followed bj' a soft s 3 *stohc blow The 
second sound was not accentuated Exammation of the limes 
showed normal resonance, normal breath and loice sounds, 
save that from the midscapula to the base manj' medium moist 
rales were audible The hAer and spleen were not palpable 
Shght pittmg edema was e^^dent over the sacrum and both 
tibia His blood-pressure was 126/72 His \enous pressure 
bj’ the method of Gaertner was 18 cm , bj"- the method of ilo- 
ntz and Tabora, 21 4 cm His ntal capacitj- was 1100 c c 

On rest m bed and digitahzation his breathmg became less 
labored. Ins edema lessened On the fourth daj' his ^^tal ca- 
paab’ had increased to 1400 c c and his venous pressure had 
decreased to 14 5 cm bj* the method of Gaertner, b\' the method 
of Moritz and Tabora, to 16 cm Todaj' his lungs are dear 
his ^^tal capaaty has risen to 1800 c c , and his xenous pressure 
b\ the method of Gaertner is 12 cm , bj the method of ifontz 
and Tabora, 10 cm 

In a senes of normal mdixaduals the xenous pressures deter- 
mined by tliese methods were in no mstance found to be above 
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5 cm In this patient tliere are no signs of edema, tlie lungs 
are clear, and were it not for this slight but definite increase of 
venous pressure we would be justified in allowing the patient 
to get out of bed It should be evident from the previous dis- 
cussions, however, that tlie increase of venous pressure signifies 
that the heart is not capable of transfernng all the venous 
blood offered it to the arterial side Surely if we allow the patient 
up out of bed his heart will be mcapable of copmg successfully 
with a further mcrease m the amount of work it must perform 
Allowing him out of bed ivill mevitably result in a prolongation 
of his convalescence if it does not result in an actual recrudes- 
cence of the signs and sjmiptoms of decompensation If we 
had not made determmations of the venous pressure in this 
case we imght have erred seriously in the management of his 
convalescence 

The second case to be presented is a married wood-turner of 
thirty-six, who entered the hospital ten days ago complaining 
of shortness of breath His past history contamed no sigmfi- 
cant data He felt perfectly well until four and a half years 
ago, when, while workmg, he first noticed the onset of gastric 
distress, precordial pam, breathlessness, and edema of the 
ankles He remamed m bed for two weeks, and then, by care- 
fully restricting his activity, enjoyed apparently good health 
imtil eight months ago, when he was forced to enter a hospital 
because of increased breatlilessness He stayed at that hospital 
for five weeks, was relieved of his symptoms, and returned 
home Three weeks ago, following a penod of overcxertion, 
he agam noticed mcreasmg breathlessness, shght swellmg of 
his legs, and substemal tension Two weeks ago he began to 
be troubled by cough and nocturnal dyspnea, and he had to 
sleep on four pilloivs at night to be comfortable These symp- 
toms increased m severity, so that he was finally forced to 
enter this hospital eleven days ago Physical examination 
showed conspicuous grayish cyanosis, regular deep respirations, 

24 per minute, and normal temperature A moderate number 
of medium to coarse moist r51es were heard at the bases of both 
lungs posteriorly His heart showed moderate enlargement 
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The impulse was diffuse, not forable, and best felt in the SLVth 
mterspace The heart action was absolutel}’- uxegular, with 
ventricular rate of 150 and a pulse at the wnst of 120 The 
h^er and spleen were not palpable There were no signs of 
fluid m the abdomen, no demonstrable edema over the bade, 
sacrum, or legs His venous pressure by the method of IMontz 
and Tabora wras 25 4 cm , b}' the method of Gaertner, 22 cm 
His vital capaaty w^as 2400 c c On rest m bed and digitaliza- 
tion dunng the next four da 5 's his general condition improved, 
as e^’ldenced objective!}' by a fall m ventricular rate to 74, the 
disappearance of the pulse defiat, a nse m \utal capaaty to 
2950 c c , and a fall of venous pressure to 19 2 cm by the method 
of ^lontz and Tabora, and to 19 cm by the method of Gaertner 

Three days ago his heart rate had dropped to 62, he felt 
nauseated, and digitalis was discontmued Physical examina- 
tion of the lungs contmued to show many medium to coarse 
rales His vital capaat}- was 2450 c c , his venous pressure by 
the method of Montz and Tabora, 19 cm , by the method of 
Gaertner, 18 cm 

Today his signs on physical exammation remain essentially 
the same and his venous pressure by the direct method is 19 cm , 
by the mdirect method, 21 cm His ^^tal capacity is 2500 c c 

The high venous pressures in this patient mdicates that his 
heart is mcapable of maintaming the rate of blood flow neces- 
sar}' for the needs of his body A contmued high venous pres- 
sure despite rest and digitalization mvanably mdicates that the 
prognosis is graxe 

The patient has complained of nocturnal dyspnea I have 
observed him at mght As he falls off to sleep his breathmg 
becomes Che}Tie-Stokes in character In the last part of the 
period of apnea he awakens with a chokmg sensation and is 
troubled by dyspnea The admimstration of caffein to these 
paUents, b} increasing the irntabiht} of the respirator}' r e nter 
frequent!} serxes to alia} these attacks of nocturnal d}'spnea 

The question of the etiologx of orthopnea is an interesting 
one Some behexe that these patients experience greater com- 
fort sleepmg m the upnght position because of the mechanical 
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aid this gives to the diaphragm and respiratory muscles I 
have often wondered whether increased venous pressure might 
not also be a factor m tlic causation of orthopnea Starlmg and 
Xubby as far back as 1896 showed that capillary stasis was con- 
sequent to high venous pressure It seems possible, therefore, 
that these patients by sittmg in the upnght position effect a 
decrease m venous pressure in the veins of the medulla, and par- 
ticularly in those veins about the respiratory center, resulting 
in an increased blood-supply to tlie respiratory center If, 
for example, a patient with a venous pressure of 10 cm sits up 
so that his respiratoiy center is 10 cm above the right auricle. 
It follows tliat the pressure m the veins about the respirator}' 
center will be zero In patients ivith cardiac decompensation 
suffermg from orthopnea I have measured the distance of the 
occipital protuberance above the second nglit interspace, and 
found a rather surprising correlation between this distance and 
tlic venous pressure as measured by tlic method of Moritz and 
Tabora 
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FIVE CASES OF DIABETES AND COMA» 

Case I The Effect of Three Attacks of Coma Upon Tolerance 
Case n. Infection and Coma 
Case HI An Obscure Case of Coma 

Case IV Coma Due to Cerebral Hemorrhage Sunulatmg Dia- 
betic Coma 

Case V. Renal Insufficiency Sunulatmg Diabetic Coma 

As it is of the greatest importance to recognize coma result- 
mg from the aadosis of diabetes because of the specific value 
of insulin in treatment I shall present in this dime 5 cases which 
illustrate vanous mteresting aspects of se\ere diabetes 

Case I The Effect of Three Attacks of Coma Upon Toler- 
ance — A housewife, fortj -one years of age, of Enghsh descent, 
entered the hospital for the first time in Ma}', 1923 Her family 
and past histoiy shoued httle of importance Four months 
before her first admission she had noticed increasmg thirst, 
poljnina, and fatigue In spite of the fact that her appetite 
was excessive, she had lost 30 pounds m weight during this 
four-month period Physical exammation was negative except 
that the tonsils were enlarged, all of the teeth were out, and 
there was a considerable degree of emaaation The urme con- 
tamed a great deal of sugar at entry, but became sugar free in 
fi\e daj’s without insulin, and the patient was discharged m 
good condition on a 2000 calorie diet 

Smee her first admission this patient has re-entered the 

* From the Medical Clinic of the Peter Bent Bngham Hospital, Boston 
Mass ’ 
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hospital on three occasions, each time with a severe aadosis and 
in a comatose or semicomatose state Before the first attack of 
coma she developed an acute respuratory tract mfection which 
no doubt helped to produce aadosis The two subsequent 
attacks were caused largely by her failure to follow the pre- 
scnbed dietary regune At each attack of coma she received 
treatment m the hospital approximately three hours after the 
onset of an alarmmg aadosis 

The treatment employed was as follows She was at once 
wrapped m blankets and warmed with hot water bottles A 
urme sample was obtamed by catheter for an immediate diag- 
nosis, after which fluids were forced by means of rectal drip of 
plam water, subpectoral injections of normal sahne solution, 
and water by mouth after gastric lavage Followmg a chemical 
exammation of the blood, to deterimne the blood-sugar concen- 
tration and the degree of aadosis, insuhn was given subcutane- 
ously and intravenously about every two hours, startmg with an 
imtial dose of between 25 and 40 umts Each succeedmg dose 
of msulm was detennmed by the amount of sugar m the unne or 
blood at two-hour penods As the patient became conscious 
she was encouraged to drink orange juice m order to prevent 
the possibility of hypoglycemia and to afford a hberal supply of 
easily available sugar On each admission the patient responded 
rapidy to treatment, and was subsequently discharged with a 
new food-insuhn balance 

In the table given on p 1519 is a summary of the mam points 
of mterest from a laboratory pomt of view of the four admissions 
of this patient 

The admission blood-sugar and CO 2 combimng power deter- 
mmations as shown m the table mdicate the chnical condition on 
each admission, as does the diacetic aad reaction m the urine 
m this case The unnaiy sugar determmations were done on 
smgle specimens, so are of httle value except to mdicate diabetes 
Thq blood-counts are of mterest because they all tended to be 
high on a dmis sion and, except m the case of the red cell count 
on the last admission, dropped after treatment Such a change 
m the blood-count is common m coma cases, and is probably 
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the result of dehydration, and may be relieved by forcing fluids 
A point of particular interest is the change m food tolerance 
which has occurred durmg this period of appro\miately twenty 
months The total glucose tolerance apparently has dropped 
from 128 grams without insulm to 87 grams with 30 umts of 
insulm daily It is difiicult to tell whether this loss in tolerance 
IS a result of the recurrmg aadosis or due simply to failure to 
keep the urme sugar free through proper dietmg In any event 
this case demonstrates quite strikingly the effect on a patient 
with diabetes of failure to observe the prescribed dietary regime 
Severe acidosis resulting in coma was produced on two or possi- 
bly three occasions After each attack of coma the patient’s 
glucose tolerance was found to be lower than at each precedmg 
observation There was a weight loss of approximately 6 
kilograms durmg this entire period The diabetes appears to 
have become steadily and progressively worse as time has gone 
on This is the penalty which carelessly managed cases are 
called upon to pay 

Case n Infection and Coma — A Jewish housewife, sixty- 
four years of age, was admitted to the hospital m a comatose 
condition at 11 50 P ii on December 13, 1922, about seven 
hours after the onset of coma The family history showed that 
one aunt had diabetes The patient’s past history was tliat of a 
woman m general good health, stout, and a hearty eater Eight 
years before this admission to the hospital sugar was found m 
the urme followmg an acute illness of three weeks’ duration, 
dunng which she had vertigo, nausea, vomitmg, fever, dry 
mouth, bummg on mictuntion, and a loss of 10 pounds m weight 
She then followed a presenbed diabetic diet for six years, losmg 
about 20 poimds m weight dunng the mterval After slx years 
of treatment she “broke over” her diet, with a return of diabetic 
symptoms, and was agam made to diet more carefully, so that 
she kept m fairly good condition for two years About one 
week before entermg the hospital m December, 1922 she had a 
“common cold,” from which she apparently recovered Two 
days before admission she felt weak, had a headache with gen- 
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eralized aching, which lasted until the morning of the day of 
admission She did her usual mommg housework, but toward 
5 m the afternoon became drousy, and thereupon rapidly went 
into coma Physical e-^ammation after admission to the ward 
showed deep, difficult breathmg, flushed face, red, dry tongue, 
and “acetone” breath There were a few craiilmg rales over 
the left lower lobe of the lung, wnth a suggestion of consohda- 
tion The abdomen was distended with gas The blood- 
sugar concentration was 840 mgm per 100 c c and the CO* 
combmmg power 119 volumes per cent The urme sugar 
detennmed on a smgle cathenzed specimen was 3 3 per cent , 
with a smgle plus diacetic reaction and a speciflc gravity of 
1 018 The hemoglobm w'as 109 per cent , the red ceU count 
5,600,000, and the white cell count 40,000 per cmm The tem- 
perature on the mght of admission was 96 2° F , but rose to 
100° F by the following mommg Treatment was earned out 
as desenbed in the first case except that smaller doses of msulm 
were gl^en In the afternoon of the day following adimssion 
the temperature had mcreased the coma, w'hich had been par- 
tially o\ ercome, deepened, and the patient died at 10 30 p m 
on December 14, 1922 Postmortem examination revealed 
extensne bronchopneumoma, with edema and congestion of 
the lungs, cholehthiasis, and acute splemtis 

Although the pulmonary* infection w as undoubted!}' the most 
important factor m produemg the aadosis which resulted m 
coma and death, more careful observance of dietar}' rules should 
have kept this patient from devclopmg such a severe degree of 
acidosis and should have mcreased the chances of recovery 
The blood-picture w as agam suggestive of a highly concentrated 
blood, although the white cell count was too high to be ex- 
plained on that basis alone 

A companson of these 2 cases is of mterest from the stand- 
pomt of prognosis m coma The first case undoubtedly had as 
severe a diabetic process as did the second case Yet the first 
case has recovered from coma three times, whereas the second 
case, with a sexere compbeatmg mfection, died Our expen- 
ence leads us to behexe that cases of uncompheated aadosis 
V01.S— g6 
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and coma usually recover easily and quickly mth insubn treat- 
ment, ■ndule the cases comphcated by a severe infection do not 
recover unless the acidosis be relieved before actual coma has 
set m Therefofe the prevention of coma depends not only 
upon adherence to diet but also, m part, upon the prevention 
of severe mfections 

In order to illustrate the difficulties sometimes encountered 
m diagnosis the followmg cases may be of mtercst 

Case in An Obscure Case of Coma — A colored physiaan 
and preacher, fifty-two years of age, had symptoms suggestmg 
diabetes for one year before entermg the hospital Until five 
days before admission he had kept at his regular work, although 
feehng weak He then suddenly became nauseated, vomited, 
and had marked polydipsia and polyuria It is not known 
whether or not he had fever 

Two days before entry he had severe generalized abdominal 
aamps, and on the day before admission he became unconscious 
A physiaan, who exammed him at that time, found a large trace 
of albunun and numerous casts m the unne, and therefore con- 
cluded that the patient had uremia Physical e\ammation at 
entry to the hospital was essentially negative The ophthal- 
moscopic exanunation showed nothing unusual The heart 
and lungs were negative The blood-pressure was 96 systohe 
and 48 diastohc The abdomen showed no local tenderness 
or masses and the reflexes were all present A catheter spea- 
men of unne had a specific gravity of 1 030, a trace of albumin, 

5 per cent of sugar, a moderate amount of diacetic acid, and an 
occasional hyalme cast m the sediment The blood-sugar 
concentration was 840 mgm and the blood-urea nitrogen con- 
centration was 61 mgm per 100 c c , while the blood COs was 
34 2 volumes per cent The hemoglobm was 110 per cent, 
the red cotmt 5,600,000, and the white count was 9800 Did 
the patient have diabetic coma? Treatment was earned out as 
desenbed m the prewous cases 25 units of insulin was given 
and repeated in two hours The patient, however, did not 
show improvement, but died a few hours later A complete 
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necropsy was not made, the kidneys showed e\idence of only 
a very moderate degree of chrome nephntis There was no 
demonstrable infection withm the abdominal ca\'ity The 
heart, lungs, and skull were not examined 

The histoiy of this case is compatible with diabetes, and 
abdommal cramps are not uncommon at the onset of severe 
aadosis The urmarj’’ findmgs of albumin and casts, associated 
with a blood-urea mtrogen concentration of 61 mgm per 100 c c 
of blood, are not uncommon m diabetic aadosis On the other 
hand, so high an alkali resen^e as 34 volumes per cent is unusual 
m diabetic coma unless the patient has taken large doses of 
soda, and we have no waj' of knowmg whether or not this patient 
had received anj' alkali durmg his sickness As the postmortem 
exammation showed but httle kidney damage, and as no other 
compheatmg factors were demonstrated, we ma}"- consider this 
to be a case of diabetic coma We cannot be certam of the diag- 
nosis, however, despite a careful physical exammation, chemical 
studies of the blood, and a pathologic exammation of the ab- 
donunal -viscera 

Case IV. Coma Due to Cerebral Hemorrhage Simulating 
Diabetic Coma — A Jewish housewife, fifty-two years of age, 
was known to have had diabetes for three years and had been on 
a diet durmg most of this time Her urme was tested about 
once each month by her physiaan Three weeks before the 
present illness she had only a trace of sugar m the unne On 
the mommg of the day on which the present illness began she 
felt well At noon, while telephomng, she became unconsaous 
and fell to the floor, but was later able to talk and to w alk to bed 
Two and a half hours later her physiaan gave her morphm 
by mouth Shortly thereafter, although there was no evidence 
of paraljsis, she was unable to talk About five hours later 
morphm was agam given because of restlessness The patient 
then became unconsaous and was finally brought to the 
hospital, approximately twenty-three hours after the onset 
Physical exammation showed pinpoint pupils, slight spastiaty 
of left arm, equal and sluggish knee-jerks, a positive Babmski 
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rcflcv on the left side, and no ankle-clonus The temper- 
ature was 102° F , the pulse-r.ite 120, tlie respiration rate 
35, and the blood-pressure 200 systolic and 105 diastolic A 
catheter spccunen of urine had a specific gravity of 1 025, 
contained a trace of albumin, 2 8 per cent of sugar, a triple 
plus diacetic acid reaction, and tlie sediment contained numer- 
ous hyaline and fine granular casts The blood-sugar was 322 
mgm per 100 c c of blood and the urea nitrogen was 22 mgm 
per 100 c c of blood The CO* was 51 volumes per cent 7 he 
hemoglobin was 120 per cent , tlie red count 5,936,000, and the 
white count 19,400 Fifteen units of insulin was given at 
1 00 p M , and repeated four hours later Dunng tlie after- 
noon, two hours after the second dose of insulin, the pulse 
gradually increased to 140 and tlie respiration dropped to 15 
This change and tlie appearance of the patient suggested a 
possible hypoglycemic reaction, so glucose was given by rectum 
as a safeguard while the sugar content of the blood was deter- 
mined 'Ihis was not low The condition did not improve 
and the patient died about twelve hours after entry TJic 
clinical diagnosis of cerebral hemorrhage and diabetes melhtus 
was made A postmortem cxammation, not including the brain, 
showed arteriosclerosis, coronary sclerosis, and chronic vascular 
nephritis 

Several difficulties in diagnosis were encountered m this 
case 7 he large amount of diacetic acid in the urine was sug- 
gestive of acidosis, yet the CO* combining power did not indi- 
cate a sufficient degree of acidosis to produce coma 7 he blood- 
pressure was elevated, which is unusual m coma There was 
ewdently a certain amount of nephritis Another diagnostic 
difficulty arose after insulin had been given, when symptoms 
occurred which suggested a h 3 TJOglycemic reaction While the 
indications for treatment in tins case were not entirely clear 
cut and definite, certain generalizations from it are justifiable 
Cerebral hemorrhage in a diabetic patient may produce a clinical 
picture not unlike diabetic coma All diabetic cases in \shich 
acidosis IS found should be treated at the earhest possible mo- 
ment vith insulin Insulin docs not interfere with the subse- 
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quent treatment of anj- complicatmg condition and may prove 
to be a bfe-sanng measure On the other hand, msuhn should 
not be given to cases in coma unless diabetes is knomi to exist 
In atypical cases mg iilm should not be given unless the blood- 
sugar concentration is much elevated and unless the alkah 
reserx'e is depleted Diabetic coma does not occur when the 
blood-sugar concentration and the alkah reserve are normal, 
even though the bladder urme may contam sugar and diacetic 
acid 

Case V Renal Insufficiency Sunulatmg Diabetic Coma — 
A paymaster, sixty-sis years of age, was known to have had 
diabetes for sis years previous to his entry to the hospital 
Dunng this time he had polytina, polydipsia, and noctuna 
once or twice a mght For four years before admission the 
noctuna had mcreased somewhat, and he had developed m- 
creasmg difficulty m passmg his unne, often takmg ten mmutes 
to start the stream For two wedcs before admission to the 
hospital he had become, very drowsy, and for a few' days had 
been dehnous or m stupor Physical exammation was essen- 
tially negative on admission except for a shghtly uriniferous 
odor of breath, a moderatel}' enlarged and hard prostate with 
a distended bladder, and a temperature of 100 2° F A cathe- 
ter specimen of urme showed 2 S per cent of sugar, no diacetic 
aad, no albumm, and rare h 3 'ahne and fine granular casts m 
the sediment The blood-sugar concentration was 650 mgm 
and the urea mtrogen concentration w as 41 mgm per 100 c c 
of blood The blood CO- was 65 1 \olumes per cent The 
hemoglobm was 100 per cent , the red count 5,060,000, and the 
white count was 9760 Because of the lack of aadosis despite 
the high blood and unne sugar concentration the patient’s 
stupor did not appear to be due to diabetic aadosis, it seemed 
that the coma was uremic m ongm due to back-pressure from 
prostatic obstruction, and that the diabetes was merely a com- 
phcatmg factor Witli this idea m nund, constant dramage 
was immediately started, accompanied by msuhn, forced fluids, 
and a low protem high carbohj'drate ffiet The patient im- 
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proved immediately, and m tliree days the blood sugar concen- 
tration was 270 mgm and the urea nitrogen concentrabon 
10 mgm per 100 c c of blood The temperature dropped from 
100 2° to 98 6“ F The patient soon had a suprapubic prostatec- 
tomy performed imder gas-o\ygen anesthesia, and eventually 
left the hospital m excellent condition 

The enlarged prostate with resultant retention of unne was 
the most important factor m the production of coma m this case 
The chmcal picture might have been confused with that of 
diabetic coma The high alkah reserve of the plasma, coupled 
with the negative feme chlorid reaction of the unne, combined 
to exclude diabetes as the cause of the coma The use of insulin 
influenced favorably the subsequent progress of tlie case and 
enabled the performance of a successful operation 

CONCLUSIONS 

The cases allow m conclusion a few general remarks about 
diabetes and coma 

The onset of acidosis with resultmg coma may be very acute 
and may be preapitated by an mfection, by gross dietary mdis- 
cretions, or by failure to follow out the details of diabetic treat- 
ment 

The COj combmmg power of the blood is a better mdicator 
of the degree of acidosis than is the urinary diacetic aad reaction 
The recent work of Bock, Field and Adair, of Starr and Fitz, 
and of others suggests that other aads than the ketones may 
help to produce aadosis m diabetes This fact probably ex- 
plams the small amount of diacetic aad demonstrable in the 
urme of certam of the cases with severe aadosis It is import- 
ant to know whether or not alkah has been admmistered in those 
cases m which the COs combimng power of the blood and the 
diacetic excretion m the urme are both high, and it is dangerous 
to make the diagnosis of diabetic coma in cases without a lowered 
alkah reserve 

There is usually a relatively high red and white blood-count 
in coma cases The blood-changes are probably due to the 
dehydration, which may be marked m aadosis 
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The successful treatment of diabetes requures ngid attention 
to details on the part of the patient m regard to diet and personal 
hygiene He must learn what to eqiect if he does not observe 
the rules of treatment and if he does not keep his unne sugar 
free Smce the mtroducbon of insulm m the treatment of 
diabetes deaths from this disease and from the resulting acidosis 
ha\ e imdoubtedl}' diminished The figures of the !Metropohtan 
Life Insurance Company, calculated up to No^mber 15, 1924, 
and published m their Statistical BuUetm m New York, show a 
decrease of 11 4 per cent m deaths from diabetes over that of 
the precedmg j-ear These facts must not lead to carelessness 
in regard to diet and the other details of treatment on the part 
of insulin users, but rather should stimulate even greater care 
than ever before because of the prospect of added years and 
economic effiaency 

Fmall}', it IS not out of place to emphasize a few practical 
details which may be of ^alue m managmg a case of diabetes 
•with severe aadosis or m coma 

1 Obtam a sample of unne and examme it for sugar and 
diacctic aad at the earhest possible moment (This may 
easil}' be done m the home if small ^^als of the necessar}- reagents 
are always earned ) 

2 If large amounts of sugar and of diacetic aad are present 
treatment for diabetic aadosis should be started immediatel}'', 
regardless of the presence of complications 

3 Treatment should not be put off until a patient can be 
taken to a hospital, as this may cause several hours delay The 
patient should be placed m a warm bed mth means of keepmg 
It warm An enema should be giA en Fluids should be gii en 
by e\er 3 ’’ possible means In the earl}' stages of coma the 
patient can usually be aroused enough to take small amounts 
of fluid by mouth Small rectal mjections are easily giien in 
most cases mth sunple home apparatus Tnsnlin should be 
gi\ en subcutaneously, begmmng with 10 to 20 umts, depen din g 
upon the amoimt of sugar and diacetic aad found m the unne 
The effect of insulin can be safely observed by repeated unne 
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analyses Blood tests, though desirable, are by no means 
necessary , 

4 The burden of the diagnosis and treatment of diabetic 
coma rests with the physiaan who is first called m to see the 
case All doctors should be familiar mth the chnical picture of 
diabetic coma and should carry an ampule of msulin as part of 
their emergency kit 



rT.TVrr OF DR FRITZ B TALBOT 
Z^Iassachcsetts Gen'ERAl Hospital 


ACUTE RESPIRATORY INFECTION WITH GASTRO* 
INTESTINAL SYMPTOMS 

The following case is an example of a condition frequently 
met m private practice, and less often m hospital practice, 
except in the later stages of the disease It is presented to 
illustrate the prmaples on which treatment is based and to give 
an example of the method of treatment used m the Massa- 
chusetts General Hospital 

E M , girl aged thu-teen years had been perfectly well up 
to the mommg of December 25th when she commenced to 
vomit and to haA e diarrhea Between 4 and 10 A H she had 
vomited half a dozen times complamed of mtense pain m the 
bowels, and had Aerj* profuse waterx- stools with considerable 
gas, after which the abdonunal pam w as reheved Her appen- 
dix had been removed several years before and there was no 
historj' of mdiscretions of diet 

Her phAsical exammation showed a sick pale-lookmg child, 
with a temperature of 99° F The throat, aside from consider- 
able reddenmg and an edematous miila, was normal The 
abdomen contamed considerable gas and was shghtly tender to 
palpation, espeaally o\ er the colon There were no masses or 
spasm Otherwise the physical exammation was normal 

The following daj- she had ceased to a omit and the diarrhea 
was less seAere She apparently was better but complamed 
of feelmg weak and had no appetite The diet was composed 
chieflA of cereals Anthout milk Large amounts of water were 
taken m all at least 21 quarts m twentA--four hours She con- 
tmued to improAC except for a ha cking cough Three other 
members of the family at approximately the same tune had 
sundar attacks of what was considered abdominal gnp 
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The onset of symptoms is usually marked by vomiting or 
diarrhea and occasional!}'- an elevation of temperature, which 
may go as high as 103° F on the second or tlurd day During 
the penod of gastro-intestmal symptoms the child looks extremely 
sick Later a cough may appear and last anyvs'here from several 
days to tivo or three weeks There may be a recurrence of 
symptoms wathm two to four weeks if the necessary precautions 
of rest and diet are not observed dutmg convalescence 

It IS possible to diagnose this condition with a fair amount 
of accuracy A general physical exanunation should, however, 
be made to rule out other causes of vomiting and diarrhea, such 
as menmgitis, encephalitis, nephritis, appendiatis, and otlicr 
surgical abdommal conditions After ten years of age the oc- 
currence of recurrent or cyclic vomitmg is relatively rare 

A negative physical examination, aside from the slight 
reddemng of the throat, rules out infectious diseases which 
commence w'lth vomiting, and leaves by elimination the diagnosis 
of abdominal grip or nasopharyngeal mfection with gastro- 
intestinal symptoms This diagnosis, of course, is not saentific, 
but IS common parlance at the present time 

The treatment is of great importance both for the comfort of 
the patient and for the outcome of the disease Early treat- 
ment depends upon two general prmaples — suffiacnt water 
should be given to mamtain the body fluids, and w'hen food 
is given it should be selected so as to counteract a ketosis 

The fuid intake should be carefully recorded and summed 
up at the end of tw'enty-four hours An infant of one year who 
has no diarrhea should receive at least 1 quart of fluid in twenty- 
four hours Small amounts, 1 tablcspoonful at a time, arc 
usually taken with impunity, w'hcreas larger amounts, 2 or 3 
ounces, if given at one time, are frequently vomited After 
sufGcient fluid has been retained for three or four hours without 
vomitmg the amounts may be rapidly increased If suflicicnt 
fluid IS not retained by stomach it may be mtroduced very slowly 
mto the rectum A warm normal saline solution containing 
5 per cent glucose run m drop by drop is a very satisfactoiy 
means of accomplishing this In this way as much as 10 or 15 
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ounces ma}' be retained in an hour In order to rest the rectum 
a lapse of t\\ o or three hours is necessarj' before another adminis- 
tration 

When ^ omitmg and diarrhea are present it is impossible to 
use this means of mtrodudng flmd If dehj^dration is present a 
normal salt solution should be gi\en subcutaneoudy This is 
an e£Fecti\ e means of treatment, and makes it possible to mam- 
tam the bodj'- flmds even though no hquid is retamed by mouth 
or rectum 

I\Tien the \ omitmg is self-limited carbohj drate m the form 
of cereal gruels or jelhes, without milk and with a small amount 
of sugar, may be given, 1 to 2 tablespoonfuls ever}’’ two to three 
hours 

The diet may be gradually increased durmg com’alescence, 
cereals -without cow’s milk, orange jmce, rice, crackers, and 
dear jelhes To these may be added, a day or two later, broths, 
skimmed milk, and green ^egetables, slowly mcreasmg to meats, 
potato, apple sauce, simple desserts ■without milk, and butter, 
until a full diet is reached 

Cow ’s milk IS usually not well borne m these cases until the 
stomach has been settled for several hours Some form of malted 
milk, which is pnnapally sugar, may be gi\en earher, and is 
usually well tolerated Later skimmed cow’s milk may be given, 
the fat m whole milk often upsettmg the digestion and causmg 
a recurrence of vomiting 

In cases of severe or persistent vomitmg either hot or cold 
water m small amounts frequently gi-ven often reheves the retch- 
mg In other instances temporarj’ complete abstmence of 
e\ erj’thmg by mouth is helpful Very few drugs seem to affect 
the ^ omitmg Occasionally cocam, gram milk of magnesia, 
1 ounce, soothe the stomach temporarily when gi\en in tea- 
spoonful doses 

If the \ oimtmg persists the alkah resen e of the body becomes 
lowered and the added comphcation of a fastmg aadosis must 
be considered When this occurs sugar should be mtroduced 
by rectum, and m more sc\ere cases either subcutaneously or 
mtra\enously In this waj the ketone aads in the body are 
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reduced and bicarbonate of soda set free for its normal uses 
The use of bicarbonate of soda as a therapeutic measure has 
frequently been overdone in the past, occasionally with tragic 
results, an overdose causmg alkalosis with convulsions, edema, 
and even deatli It has been found tliat it is rarely necessary 
when enough carbohydrate is retamed m the body The younger 
the patient, the greater the susceptibihty to alkalosis, and, con- 
sequently, the greater the dangers from the use of soda hlore 
than 2 teaspoonfuls of soda in twenty-four hours should not be 
given to any child In fact, it is frequently unsafe to give an 
infant more than a total of 2 teaspoonfuls durmg an illness 
Glucose, on tlie other hand, rarely causes untoward symptoms, 
but, like all therapeutic measures, should be admmistered with 
care and not to excess 

The form of sugar used should be as nearly as possible the 
same as that found in the blood, that is, chemically pure dextrose 
The commercial form of dextrose (glucose) should not be used 
mtravenously because of tlie possible presence of aads, such as 
sulphuric acid Chemically pure glucose or dextrose is usually 
given subcutaneously or mtravenously in a 10 per cent solution, 
and should be freshly prepared and sterile and buffer salts 
added Buffer salts, as recommended by Stoddard,* should 
always be employed when mtravenous mjections are used 

It should be remembered that fasting is a frequent complica- 
tion m tlie mfections of childhood and the principles underlying 
Its treatment borne m mmd If a child fasts for more than 
twenty-four hours the glycogen reserve of the body is lowered 
and the energy supplied by the body fat In order that tliere 
may be complete combustion of fat there must be an available 
supply of carbohydrate This, m all probability, is obtamed 
from the body protein, but only m amounts sufficient to prevent 
an excessive formation of ketones The ketones include acetone, 
diacetic and beta-oxj'butync, the latter tivo bemg aads These 
acids combine with the bicarbonate of the blood and a lowered 
alkalme reserve results So long as enough alkah remams to 

• Stoddard, James L , The Avoidance of Intravenous Glucose Reactions, 
Boston Med and Surg Jour, 1924, 191, 1121, ISo 24 
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cany off the carbonic aad and other normal aads of the body 
there is a compensated aadosis which does not require treat- 
ment If the acidosis becomes uncompensated, symptoms of a 
severe aadosis appear, with air-hunger and cherry red bps 
This IS not an imusual comphcation of prolonged vomitmg 
If the necessary precautions as regards treatment, proper 
diet, the maintenance of body flmds, and the prevention of 
anhydremia are taken, the patient recovers rapidly unle ss there 
IS an underl3'mg comphcation of septicemia or some similar 
disease, as pneumoma. 




CLINIC OF DR GERALD BLAKE 
Massachusetts General Hospit^vl 


PTOSIS— OPERATED 

The patient, an unmarried woman thirty years old, who 
had been a sdioolteacher, entered the hospital April 8, 1923, 
complaimng of nausea and \onutmg, together with pain in 
epigastrium and right shoulder The present attack had been 
of eight weeks’ duration and was similar in diaracter to the 
attacks she had experienced since childhood, m which the above 
symptoms were assoaated with a vanable amount of diarrhea, 
altematmg with periods of constipation She gave the follow- 
mg operative lustory 

Appendectomy, 1909, adhesions, 1917, cholecj'stostomj', 
January, 1919, cholecj'stectomy, Noi ember, 1920, gastro- 
enterostomy, August, 1921, and in 1923 she complamed of the 
same sj^iptoms from which she had suffered before tlie first 
operation 

Adimtted to the hospital for study The wnse and natural 
condusions of the surgeon on whose semce she was placed was 
that she should have no more surgery His note reads “Her 
general appearance fairly good m spite of long historj' Char- 
acteristic thmg m regard to her attacks is that they have not 
been modified, or only temporanli* modified, bj the operative 
procedures It seems logical to suppose tliat furtlier operation 
will be followed by no better results I can find no definite 
basis for exploration Her tenderness seems to me to be more 
psychic than real ” 

Physical exammation showed a tall, thm, fairly nourished 
woman, sliowing no ob\aous pathology m the head or thorax 
The abdomen showed stars of operations, and the wall was 

*535 
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held very rigid Shght pressure everywhere seemed to exate 
pam which was referred to the scars No masses were felt 
There was no visible penstalsis a:-Ray of the chest was nega- 
tive Gastro-mtestmal a.-ray showed the stomach to be ex- 
tremely low and atomc, but emptied m normal time On givmg 
a second barium meal, it was seen to pass out of the stomach 
with usual rapidity by way of what appeared to be a gastro- 
mtestmal anastomosis behmd the greater curvature Nothing 
passed the pylorus The ileum was low and nearly empty at 
SIX hours At six hours the barium had passed splemc flexure 
Cecum and colon not remarkable, except for low position 
General abdommal tenderness present, but not localized to any 
speaal pomt The findmgs are those of posterior gastro- 
enterostomy functionmg with imusual freedom There is 
marked visceroptosis and atony and very probable postoperative 
adhesions The blood showed nothmg but a slight secondary 
anemia Exammation of the stools was negative, avcept that 
twice mucus was found Gastnc analysis showed tlie absence 
of free HCl and dimimshed total aadity in both the fasting 
stomach and test-meal exammations 

The patient was put on a course of rest, until a high caloric 
diet, m the hope that her general muscular tone and weight 
could be improved to such an extent that she might be able to 
return to her work She co-operated to the best of her ability 
and was encouraged at the prospect of gammg strength by this 
method However, at the end of two weeks she found that 
the mcreased diet caused mtense pain and she was unable to 
eat a sufficient amount The pam was fairly constant and pre- 
vented her sleepmg It was not affected by bismuth or alkalies 
She began to lose weight steadily, and vomited much of tlie food 
eaten Under these circumstances operation was advised for 
the purpose of exploration, separation of adhesions, if found, 
and such other procedure as the surgeon thought mdicated from 
his finding s The mtense pam had suggested the possibihty of 
jejunal ulcer, and the vomitmg mdicated the presence of ad- 
hesions 

At operation the stomach, transverse colon, and omentum 
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were found adherent to the abdominal ■nail. There was no 
e-vidence of constnction of the stomach or transverse colon by 
these adhesions On turning up the colon, a normal appeanng 
gastro-enterostomy was closed, the jejunum bemg somewhat 
large, and the stoma large enough to admit three fingers There 
was no eindence of Tanking or inflammation The pylonc end 
of the stomach •was densely adherent to the antenor abdommal 
wall and hver It was not possible to separate the adhesions 
and expose the pylorus The region of the gall-bladder and the 
common duct could not be exposed No induration was felt 
suggesting active ulceration Under these circumstances, smce 
the pylorus had probablj' been closed by pemous operation, it 
was not possible to imdo the gastro-enterostomy Partial 
closure of the stoma seemed of doubtful x'alue After separat- 
ing adhesions of the omentum, stomach, and heptic flexure 
from the abdommal •wall, the wound was closed It seemed 
wise not to do anything which might mtensify the symptoms 
The patient made an imeventful com^alescence At the end 
of eleien days she complamed of nothmg She had no pam 
She had a good appetite and had regamed some weight One 
questions how long this improvement ■will last 

In the case described here we are dealing ■with a marked 
degree of ptosis — ^probably congemtal, and probably mcurable 
from the standpomt of entire rehef of all symptoms Readjust- 
ment of ■viscera ptosed at birth is an impossibihtj' Our at- 
tempt m such cases is to minimize symptoms resulting from such 
ptosis, and to promote the strength and health of the mdiMdual 
to the pomt where she can earn her h\Tng with comparative 
freedom from discomfort If we cannot do this by the mp/liraj 
and orthopedic measures to be descnbed we certamlj’- cannot 
do It by surgerj', and foUowmg the final surgical operation the 
patient returns to the phj'siaan for the best rehef he can afford 
her along the hnes to be descnbed At that time her condition 
IS as It was before, plus the mental and phj'sical trauma of suc- 
cessne operations, and the additional adhesions resulting there- 
from Ob\nouslj', where there has been acute mflammation m 
the pentoneal ca\nt5', as from appendiatis and cholecystitis 

101 , 8—97 ’ 
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operation is necessary and should be performed In this case, 
however, it is not clear tliat at any tune such an acute mflani- 
mation existed, and it seems probable that the operations ucrc 
performed for symptoms due, m fact, to the ptsosis of the ab- 
dommal viscera She had to have her last operation because 
her health was impaired by the presence of adhesions which pre- 
vented the ingestion and assimilation of sudiaent food, but that 
her relief is more than temporary is most unlikely The maxi- 
mum effort to avoid tins condition should have been made in 
her case before any surgery at all was performed 

The medical and orthopedic treatment of ptosis depends for 
its success on two factors prescription of a correct regunen and 
constant conscientious carrying out of this r6gimcn Even 
granted both these factors accomplished, it is by no means 
certain that complete relief of symptoms will be obtained, but 
improvement may fairly be looked for and marked relief ex- 
pected m most cases The ptotic rfigimen includes careful 
direction of diet, regularization of tlie bowels, cverases to 
strengthen the muscles of the abdommal wall and mtestinal 
tract, and sufficient efRaent support of the abdommal nail 
until such tune as the muscles themselves can do their work 
satisfactorily 

Food should be nourishmg and taken in small amounts fre- 
quently rather tlian in large quantity three tunes a day The 
diet should be well balanced and contam a moderate amount of 
roughage A good rule is to linut the liquid taken at any one 
tune to 8 ounces for Uie same reason that small amounts of food 
are desirable, to permit easy and normal rapid passage through 
the ptosed stomacli The patient should rest lying down after 
each of tlie three larger meals of the day, and a short rest before 
these meals is also advantageous If the , mdigestible foods 
are avoided and requisite amount of calories are provided, the 
variety of food need not be restricted Our experience has been 
that these patients, as a rule, limit their diet unnecessarily 
hlilk is useful as an aid m bnnging up total calorics 

Regulanty of defecation should be brought about by the 
use of mineral oil or agar, or both these aids, and sufficient fruit 
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and green vegetables should be mduded m the diet to gam the 
effect of the frmt juices and roughage If difficult}* is expenenced 
m spite of these measures, enemata are preferable to the use of 
any cathartic drug 

Exerases for developmg abdommal muscles mclude deep 
breathmg exercises, bendmg exercises, flexion of trunk on thighs, 
and thi gbc; on trunk, etc , which are best performed mommg 
and night Correction of fault}* posture is an aid m miprovmg 
the tone of these muscles Where active exercise is contramdi- 
cated or impossible, massage is of x-alue 

The need of support ivill depend somewhat on the age and 
musculature of the mdi\idual, it bemg obxious that older and 
thinner patients Will require more support over a longer penod 
than a younger or more robust patient A w ell-fittmg corset, 
which holds the lower abdomen m and penmts free use of the 
diaphragm, is mdispensable This should be correctly adjusted, 
and is often best put on when the patient is h-mg m bed, at 
which time the lower half of the corset can be correctly adjusted 
No corset or support will do all that it is mtended to do m 
holdmg the abdommal \*iscera m place, but a great deal may 
be accomplished by the careful fittmg and careful daily adjust- 
ment of the correct corset The use of such support at the same 
time that exercises are bemg performed for strengthenmg the 
\er} muscles the corset supports is not mconsistent In daily 
hfc there are long stretches m which the abdommal muscles 
are not exerased, and it is precisely dunng these tunes that 
support is most necessar}* It is particularly true that with this 
t}-pe of patient the road to improvement is a long one, with 
need of all possible assistance along the way to accomplish the 
desired result It must be borne m nund that followmg neces- 
sat} or unnecessar}* surgerj* these cases of ptosis return ei entu- 
ally to the form of treatment outlmed abo\ e if the} are to ob tain 
moderate degree of relief of their s}*mptoms Indications for 
' surgery m cases of marked ptosis should be limited to (1) the 
presence of acute mflammation m the peritoneum, (2) when m 
spite of careful and correct medical and orthopedic treatment 
the paUent contmues to lose weight, or to suffer cripphng pam, 
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for which no other cause can be found, and for which medical 
treatment has been unavailmg, the possibility of hidden mabg- 
nancy or operable adhesions make operation for tliese cases 
desirable 



A CASE OF STREPTOCOCCUS SEPTICEMIA TREATED 
BY INTRAVENOUS MEDICATION 

Tta: patient, a thin, nervous shoolgirl thirteen years of age, 
entered the hospital July 13, 1924, complaining of pain m the 
back of the head and bad feelmg aU over Temperature was 
103 5° F She had been sick m bed ten days, durmg all of which 
time she had fever sometimes reachmg 104° F , and pam in 
ocapital region and under the left ear Eight daj's before 
entrance she had a chill and has had one each day smce Six 
daj's ago there was definite mjection of the left ear drum, with 
shght bulgmg Paracentesis was not thought necessary, and 
not done, and the inflammation subsided m two daj's For the 
past week she had pam m the back, the feet, and some of the 
other jomts Three days ago and two days ago she vomited 
everythmg eaten 

Past history was unimportant except for the occurrence of 
frequent colds and tonsilhtis pre\nous to tonsillectomy m 1921 
Patient also gave history of pam m the nght ear one 3 'ear ago 

Phj'sical exanunation at entrance showed a flushed, restless 
child, difiicult to talk to The pupils were equal and reacted 
The throat m as negative The ears were negative The heart 
was rapid, but otherwise normal The lungs were clear Ab- 
domen was negative except for general h3q)ersensiti\’eness 
There was moderate stiffness of the nedc A double Kermg 
■was present, apparent!}' influenced by pam m the hip-jomts 
No other change m reflexes WTiite blood-corpusdes 20,000 
The urme contained much epithehum and some pus-cells The 
spmal fluid was negative, showed 6 cells, but no other ab- 
normality Widal was negatl^e Blood-culture showed Strep- 
tococcus hemolyticus Blood-smear was negative 

Durmg the first two or three da}s the meningeal s}'mptoms 
increased and liunbar puncture was repeated The spmal 
flmd was agam negatoe Fundi normal There was slight 
tenderness under the left ear, which appeared to be of the 
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mtiscleg rather than from mastoid area E^ammation of the 
ear showed no eMdence of active inflanjmation s>-'Ra.y showed 
some old destruction of mastoid wall on the left, but no activity 
was apparent The course of the case is suffiaently described 
bj' the temperature chart appended Intravenous medication 
was tned because of the fact that the child was desperately sick 
and appeared to be losing ground Because of her shght phys- 
ique and stature treatment was first started with one-half the 
usual dose of gentian-violet, but the fourth and fifth mjections 
were full doses Gentian-nolet was then discontmued because 
of difficult}’- from blockmg of the vems foUowmg these mjec- 
tions As there appeared definite improvement m the patient’s 
condition, no further mtra^enous medication was given for 
eleien days, at which tune a hghtmg up of the process, with 
marked access of fever and mcrease m the white count, made 
further treatment seem mdicated Mercurochrome was then 
used for a series of nme doses, and was then discontmued be- 
cause of improiement m the patient’s condition and because of 
the appearance of purphsh-red areas between the teeth and 
general spong}* appearance of the gums After an mterval of 
fifteen days two doses of mcrcurochrome were admimstered, 
with one day between, and following this further medication 
was unnecessai}*, the patient makmg a good recovei}' Smce 
leaMng the hospital she has gamed between IS and 20 poimds m 
weight, and has shown no sequelie of her 'septicemia 

This case is shown merely as a case of hemolytic strepto- 
coccus septicemia which was treated with gentian-'violet and 
mcrcurochrome and recovered This t}’pe of case may recover 
any w a} , and it may be that the intravenous medication had no 
beanng on the final outcome Two facts were noticable, how- 
e\er, and worthy of record First, the change in appearance 
followmg the second mjection of gentian-molet, at which time 
it was obsen ed that, although still desperately sick, she appeared 
less restless, less prostrated, and suggested more resistance to 
the disease than she had hitherto shown Second, the stnkmg 
drop m the white count following the first mjections of gentian- 
\iolct and of mcrcurochrome 
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It IS to be considered whether the drying up of the original 
focus of infection — proliably mflanimation of the left middle 
car — did not aid ui pcnnitting the maximum clTcct of tlic bac- 
tericidal agents on the organisms in the blood-stream, the more 
so, smcc experience has sho^vn that in surgical septicemia where 
an mfected area is constantly feedrng tlic blood-stream the 
results of tins treatment have been generally unsatisfactory 
I am impressed with the fact that this child was a poor risk, 
physically below par, and unstable nervously, obviously her 
mental and physical resistance to disease were both low She 
showed the first signs of improvement following her mjection, 
and on tins basis I would try this treatment on a similar case in 
the future 



“INTESTINAL INFLUENZA” 


A SINGLE ■woman, thirtj'-eight years old, entered the hospital 
September 10, 1924, complammg of cramps and gas m the 
stomach, -vihich began one week before entrance, at the time of 
her return from a tnp to West Virgmia Her past histoiy was of 
interest because she -uas said to ha^e had t5'phoid fever m 1904, 
and an attack of anemia m 1919, nhich lasted for six months 
The anenua cleared up followmg the use of pills taken b}* mouth 
In 1920 she had influenza She had never been strong and got 
tired easilj”, but had alnajs been able to carrj* on her work, 
which was that of a housekeeper Her color had ne\er been 
good, but there i\as no historj’ of bleedmg or bruismg easily, 
nor had she obser\’ed spots on the skm at anj* time There 
had been no pre^^ous diarrhea or constipation She entered 
the hospital on the recommendation of her phjsiaan, -who con- 
sidered that she imght have pnmaiy anenua 

One week before entrance she was taken qmte suddenly 
with cramp like pams m the abdomen, mostl}' to the left of the 
umbilicus These contmued for thirty-sLx hours, dunng which 
tunc there were eight water)’ dejections, normal m color She 
cqienenced shght chills followed by occasional sweating, se^ere 
ocapital headache, weakness and malaise, and had run a tem- 
perature from 101° to 102° F for the four days preMous to ad- 
mission At entrance her temperature was 102 5° F , pulse, 
110, respiration, 16 She contmued to nm a temperature of 
100° F for the first six daj’s m the hospital, followmg which it 
graduallj’ dropped to normal The pulse \aned between 110 
and 80, and finall) remamed at the lower figure 

Phj’sical exanimation was almost entirelj- negatl^e She 
had a shght sccondai)’ anemia Her white count at entrance 
was 4400 Widal was negaU\e, both to Bacillus tj^ihosis and 
to B parat)-phosis A and B There was no growth from the 
stools m fi\e exammations The unne was normal The 
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blood-culture showed no growtli During the first week m the 
hospital tlie patient complained of eUreme ^\eakness, pain and 
discomfort m the head, back and limbs, and indefinite lower 
abdominal pam, which was intermittent, and some inability to 
sleep because of her general discomfort During the second 
week m the hospital most of these symptoms disappeared, but 
her weakness persisted to a marked degree, and there was much 
mental depression because of lack of strength At the end of 
tlie second week, how'ever, she w'as able to go to a Convalescent 
Home, and finally made a complete recovery 

This patient presented a picture similar to that of the nuldcr 
cases of acute mfection affecting the intestinal tract seen so 
commonly durmg the pandemic of 1918 and 1919 As m the 
other manifestations of the disease (influenza), the striking 
characteristics were tlie prostration, malaise, and often evtreme 
to\emia w'hicli frequently gave rise to symptoms suggesting 
inflammation in the peritoneal cavity With the subsidence of 
the pandenuc the severe cases have been infrequently seen, 
but a mild form of the same symptom complex has appeared 
with varymg frequency since 1919 During the fall months of 
1924 tlie condition had reached almost epidemic proportions m 
certam parts of Massachusetts 1 he case cited is fairly tyiiical 
of this group a sudden onset, wnth diarrhea and cramp-1 ike 
pam in the lower abdomen, chills and chilliness, with fever, 
prostration, acliing of tlie head, back and limbs, loss of appetite, 
and tlie protracted convalescence apparently out of proportion 
to tlie severity of the original infection In many instances 
there is seen at onset an inflammation of the lymphoid tissue at 
the sides of the pharyngeal w'all w'hich persists for tw o or tliree 
days without local subjective symptoms This probably marks 
the place of entry of the infectious agent A low white blood- 
count IS generally found The pulse-rate is usually not much 
increased In severe cases tenderness and spasm over the 
whole abdomen, or in certain areas of the abdomen, may be 
observed, and this gives rise to the question of the presence of 
peritonitis One case observed in which the spasm was marked 
m the right low'er quadrant came to operation si\ months later 
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durmg an attack of acute appendiatis At operation no e\'i- 
dence of old inflammation m or aroimd the appenduc was found 
The term “mtestinal influenza” is an unsatisfactory’^ one, especi- 
ally at this tune, nhen the defimte synuptoms so commonly' 
seen durmg a pandemic ha\ e become modified and attenuated 
We ha^e, however, no better termmology to characterize the 
condihon It is a tovic diarrhea due apparently' to the same 
orgamsms that cause the affections of the upper respiratory' 
and respiratory tract, and also the stomach and hier The 
widely' obsen'ed infectious catarrhal jaundice is a mamfestation 
of the same mfection localizing m a different area 

■\Miile some of these ca=es show sy'mptoms of gastric disturb- 
ance, It IS the exception rather than the rule that nausea and 
vomitmg occur m those mdividuals nho ha\e mtestmal symp- 
toms It is true, honeier, that cases show mg purely gastnc 
disturbances, without mtestmal sy’mptoms, frequently occur 
at the same time the mtestinal cases are pre\’alent 

Differential diagnosis at the height of the attack usually 
includes food-poisonmg, pentonibs m the nght lower quadrant 
or pehis, typhoid fe\er, toMc diarrhea, or so-called “mtestmal 
mfluenza” or “intestinal gnppe ’ Food-poisomng seldom pre- 
sents the rise m temperature seen m these cases and is usually 
associated inth ^omltmg There is usually a history of some 
suspicious article of food taken, and the occurrence of siimlar 
attacks m otlier indi\iduals who ha\e partaken of the same food 
I ha\e seen howocr, two or more members of one family af- 
fected by “mtestmal gnppe ’ withm twch-e hours, and ha\e been 
forced to reject diagnosis of food-poisonmg by the course of the 
disease with contmued fe^er, etc , together wath freedom from 
symptoms of other members of the family who ha\e eaten the 
same food as those affected Of importance m ruhng out pent- 
onitis is the low white count, the rapid subsidence of pain and 
localized spasm, and the rare occurrence of nausea and \omiting 
m this group of cases It is true, howeier, that CMdence of 
spasm may be so marked as to induce surgical interference for 
fear of o^erlooklng an early inflammation m the peritoneum 
It seems to me that the low white count m the presence of the 
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well-marked rise in temperature is a valuable point for con- 
sideration Typhoid fever, espeaally m persons vho have 
been vaccmated more than two years previously, is difficult 
to rule out at the time of the mitial temperature The mani- 
festations of typhoid may be very much modified m the patients 
who have been vaccmated from three to eight years before tlie 
attack, and it is frequently only by blood-culture tliat the 
diagnosis can be positively made Widal reactions appear not 
to be dependable The absence of rose spots and tlie very 
transient enlargement of the spleen are noticeable, and fever of 
great intensity and short duration, falhng almost by crisis at the 
end of five or eight days, may occur — also a more prolonged 
fever of less intensity The picture of typhoid in such mdivid- 
uals IS distmctly atypical We must, therefore, depend largely 
upon a negative blood-culture or upon a mild progress and rapid 
clearing up of the attack Careful examination of a fresh stool 
\\ill often reveal the presence of typhoid in obscure cases 

The treatment of intestmal influenza consists m rest, pro- 
motion of elimination of the toxms by water, etc , support of 
the patient’s strength, control of sj-mptoms causmg the dis- 
comfort, and attention to the problems of a satisfactory convales- 
cence There is no objection to the use of sahcylates for tlie 
relief of pain m the early days of the disease Diarrhea should 
not be arrested unless it persists, and then only after prelim- 
mary purgmg, preferably by castor oil As a rule, tlie diarrhea 
subsides when the toxic agent has lost its \irulency through the 
use of forced flmds and the lapse of time Should it continue, 
however, to the point of weakenmg the patient, opium in some 
form will usually control it mthout detriment to the progress of 
the case And once the diarrhea is stopped, and evidence of 
toxemia dimmished, the diet may be enlarged rapidly vnthout 
fear of recurrence of this annoymg symptom Support of the 
patient’s strength is then mdicated, and a general high caloric 
diet is of importance m attainmg this In respect to a satis- 
factory convalescence, sufficient rest appears to be pnmary m 
importance It is not uncommon to see the debilitj' followmg 
the attack unnecessanly prolonged by too quick return to the 
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usual routine of life The prognosis is unquahfiedly good once 
the diagnosis is correctlj* made With the increase m Uphold 
fever, parti}* to be accounted for by the loss of inunumU’’ m a 
great number of indi\aduals A*accmated durmg the time of the 
war, it IS important that this possibiht}’- should be borne m mind 
in every indiMdual case 
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SPLENOMEGALY IN INFANTS AND CHILDREN 

Four General Types of Splenomegaly I Splenomegaly Asso- 
ciated with Infections II Tumors HI Hypersplemsm 
IV Splemc Anetma 

Gentlemen Though the causes of enlarged spleen m early 
hfe are numerous, it is possible to group most of these under 
the four mam headmgs mentioned above At the outset I 
should like to pomt out that an enlarged spleen frequently does 
not ha\e the same siamficance m earlv life that it does m adults 

V w 

A palpable spleen m an adult is nearly always eiadence of senous 
disease, a palpable spleen m an infant or young dtuld may be a 
sign of senous disturbance, but is frequently encountered m 
benign conditions 

In the present state of our know ledge an etiologic classifica- 
tion of the causes oi splemc enlargement is impossible Such a 
classification would be desirable, but is not absolutely necessary’ 
for the purposes of clmical analysis That is, splenomegaly is a 
physical sign, like edema, which ne should like to be able to 
explam m e\ery instance but nhich we are frequently unable 
to explam Inasmuch as splenectomy often gnes temporary’ 
11 not permanent rehef in many cases, it is reallv more important 
to learn how to deade nhat type of case will be benefited by 
the procedure than it is to affii. a name to the condition in the 
form of a diagnosis 

We ha^e to consider this mommg -1 cases lUustratmg the 
principal types of splenomegaly. 
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Case I — A H, male, eighteen months old 7'he fatml)' 
history is negative He was born at full term and nursed for 
SIX months He was tlicn given whole milk and water witli 
added sugar until about ten months of age Since then he has 
had, in addition to whole milk, cereals, beef juice, and eggs, but 
no green vegetables Eggs were added to the diet about tvo 
months ago Six weeks ago, at the age of sixteen and a half 
months, he weighed 26 pounds Except for the fact that he 
has always been rather pale he has not been sick Six necks 
ago he had measles, wluch was followed by pneumonia During 
tlie course of the pneumonia it was noticed that the spleen 
became enlarged, so that its lower border extended to a level 
4 cm below the costal margm in the nipple line Ihe organ 
was soft and non-tender It had not been palpable before 
The lower edge of the liver was palpable Other^vlsc the physical 
cxammation was negative except for the signs m the lungs and 
slight epiphyseal enlargement at the wrists Today, after re- 
covery from pneumonia, the physical exammation is negative 
except for the palpable liver edge and the signs of mild rickets 
The spleen cannot be felt 

Throughout the course of the pneumonia the blood showed 
very mterestmg changes which arc summarized below 

October 18th About four days after onset of pneumonia 
patient acutely sick Marked cyanosis Riles throughout both 
sides of chest back and front Signs of consolidation at the left 
base behind and over the middle lobe of the nght lung Lover 
border of spleen palpable 6 cm below costal margm in nipple 
bne — soft and not tender 

Temperature 104 6° F , pulse, 140, respiration, 48 

Examinalton of the Blood — ^Hbn , 70 per cent Red cell 
count, 4,800,000 ^^^llte cell count, 84,000 Percentage of 
reticulated red cells, 8 Platelet count, 900,000 Differential 
count of 400 leukocytes 

Exammation of the stamed specimen shoivcd marked varia- 
tions in the size and shape of the red cells There were many 
schistocytes among the red cells Basophilic stipplmg vas a 
prominent feature, the granules bemg both fine and coarse 
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Percent 

Total 

Old poh morphonudcar neutrophils 

59 

49 900 

A oung poh morphonudcar neutrophils 

12 

10,100 

Eosinophils 

1 

S50 

Mist-cells 

0 5 

450 

MetiniA-doc\-tes 

3 

2,500 

Prenn eloc\ tcs 

1 

S50 

M\-eloc\tcs 

4 

3,400 

M\-eloblasts 

1 

850 

Endothelial cells 

7 5 

6,350 

L\ mphocrvtcs 

11 

9,300 


100 0 

84,500 


Numerous Cabot nngs and Howell-Jolly bodies w ere seen The 
number of reticulated red cells was markedly increased 

There n as an ob\TOUS leukom tosis and though many young 
leukoc}*tes were seen, there were no atj-pical or sport cells 
The platelets were markedly mcreased m numbers and some 
of them w ere a exy large Rardj fragments of a megakarj ocj-te 
nucleus could be seen 

I haAc had made a draiATng of a tApical field of a stamed 
specimen of this blood, and now present this for your mspection 
Durmg the next ten days the patient Avas extremely sick, 
the temperature rangmg from 102° to 104° F , cj-anosis and 
marked prostration bemg features, the white cell count Aarjung 
from 60,000 to 80,000 per cubic milhmeter of blood The spleen 
continued enlarged Thereafter the patient gradually grew 
better the disease dechmng b> 13-318 so that tAAcntA'-one da 3 's 
after the onset the temperature, pulse, and respirations were 
normal There was a shght exacerbation fiA-e daA*s ago, but he 
has now apparentl}- recoA ered 

Di<!ctiss!Oi: — The remarkable feature of this case is of course, 
the reaction of the hemopoietic sAstcm Marked leukoc3’to- 
sis wath or wathout splcnome^h- is not an uncommon find- 
mg m acute mfections m carl}- hfe Nor is it imusual to see 
immature red cells and immature aaIuIc cells m tlie blood 
Such a marked reaction is not a common occurrence It is 
seen most frequent]}- m pneumonia, though the same quahta- 
tiAc picture ma} occur in an} acute infection in earh hfe 

\ Student W hat tA-pc of pneumonia did this infant haAe’ 

AOL. S — 9S 
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Fig 233 — Cabc I Caincn lucidi dnning of actual field of blood film 
Magnification ca 980 

Inlerpitlalion — Tlie large cell above the mass of platelets at the bottom 
of the d^a^Mng is the nuclear fragment of a megalvar>'ocylc Abo%c this and 
Eomcuhat to the right is a red cell containing a Cabot ring and a Howell 
Jolly bod>, prcsumablv nuclear, remains To the right of this red cell is a large 
leukocyte with a sharply outlined nucleus surrounded by deeply staining, 
homogeneous cytoplasm This is a myeloblast To the right of this is an 
crythroblast and above is a metamyelocyte charactcri/ed by the granular 
nature of the cytoplasm and the indentation of the nucleus At the lower 
left margin is a yaungLr myelocyte in which the nucleus shows no signs of 
lobulation 

Note that there is an outpouring not only of myelogenous leukocytes 
but also of lymphocytes, a feature of the response of infantile blood to infec- 
tion The red cells show some variation in sire and shape, but the remark 
able abnormality' is the polychromasia which is seen iii almost c\cry red 
cell The picture indicates a marked but yrderly stimulation of all the formed 
elements of the blood 


Dr Buckman If you mean y\liat type of pneumococcus 
tvas found, I confess that no attempt was made to determine it. 
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It IS practically impossible to obtam sputum from an infant unless 
one mserts a catheter into the phar^-nx Moreover, it makes no 
difference what form of pneumococcus is found Antipneumo- 
coccus serum does no good m infants, so that t^Timg is not 
necessarj- from a therapeutic pomt of \nevr From a prognostic 
pomt of \’iew the prognosis is more safely detenmned by a con- 
sideration of the histoiy than of the tj^pe of pneumococcus 
found m the sputum This baby had what we should call a 
secondatA pneumoma that is, a pneumonia followmg or occur- 
rmg m the course of another disease, m this case measles Pn- 
marj’- pneumonia comes out of a dear sky The former has a 
non-specific etiolog}’, is usually lobular m tj-pe, and has a high 
mortahti rate The latter is usually due to some form of 
pneumococcus, is usua^ lobar m tj^pe, and, unless comphcated 
b}' other conditions, has a very low mortahfy rate m children 
A Stodext Can j ou rule out m\ elogenous leukeima from 
examination of the blood alone’ 

Dr BtrcKMAX No This blood specimen shows all the 
ear-marks of marrow stimulation excessne numbers of white 
cells with mam* of the joungest forms, immature red cells, 
\ast numbers of platelets, and e\en megakarj-ocj-te nuclei 
True, there are no abortive or atj-pical cells, but an orderly 
outpounng of leukoc}*tes is not unknowm in myelogenous leuke- 
mia Rather agamst leukemia is the large number of Ijmpho- 
cytes o\er 9000 per cubic milhmeter of blood or about four 
tunes as many as normal at this age There is a hmphocj*tosis 
as wdl as a myelogenous leukoc}*tosis This is charactenstic 
of the reaction of infantile blood to se^ ere acute infections In 
an adult suffenng from pneumoma the leukocytosis is due al- 
most entirely to the increase m myelogenous cells, m early hfe 
there is also a lymphocj tosis Another feature of the infantile 
reaction is the increase m the number of endothelial cells 
Mj elogenous leukemia could not be exduded from examma- 
tion of the blood alone, but the disease is exceedmgly rare m 
childhood and almost unknown m infancy, though a cimilnr 
condition mj elogenous chloroma, is rarely seen Of course, the 
reco\eiy of the patient shows that this was not leukemia 
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A Stubbni Wliat is the significance of Uic .ibnonnal 
red cells? 

Dk Buckiian That is a difiiculL question to answer 
Schislocyles usually indicate excessive blood destruction One 
sees them in pernicious anemia, hemolytic jaundice, polycj- 
thcmia, and certain varieties of septic anemia 'Jliey occur 
frequently in infantile blood when c-vcessivc blood destruction 
IS not otherwise evidenced, as in nutritional anemia and anemia 
due to hemorrhage 'J hey occur also in severe acute infections 
in infants and young children. One can saj^ only that disinte- 
grating red cells and microcytes are frequently seen in early life, 
and that one cannot attribute to their presence the same clinical 
significance as in adults 

Red cells showmg reticulum and nuclei and fragments of 
nuclei — basophilic granules, Ilowcll-Jolly bodies, Cabot ring 
forms, etc — arc young cells, and may signify cither a lowering 
of the marrow Ihresliold or an actual stimulation of the marrow 
It IS usually said that the infant’s blood easily reverts to an 
embryonic type. I'Jiis merely restates the facts From a 
tclcologic point of view it is easy to sec why, in infections, 
leukocytes should be called out m excessive numbers, but 
there is no apparent reason why platelets and red cells also 
should be implicated 7 he truth of the matter is that marrow 
stimulation is not an absolutely specific thing After hemor- 
rhage not only is there an outpouring of red cells and platelets 
but also of leukocytes, m polycytlicmia vera, although the red 
cells arc principally stimulated, leukocytes and platelets also 
share m the process, in myelogenous leukemia one sees an exces- 
sive number of platelets and many immature red cells Dc- 
livciy of red cells to the circulation has been sho\vn to be deter- 
mined by growth pressure withm the marrow, and this pressure 
probably affects all the marrow elements to some extent 'I he 
outpouring of cells into the peripheral blood is thus not tlic result 
of the absolutely specific stimulation of one clement 

A Student What prognostic significance can be attached 
to the level of the while count m pneumonia in early life? 

Dr Buckman In a general way the same significance as in 
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adults Leukopenia and hj-perleukoGj-tosis at any age espea- 
ally leukopenia indicate, generally, an unfa^■orable prognosis, 
but It is true that in early life manj cases of pneumonia wath 
leukopema or bj-perleukocj'tosis terminate favorably 

A Stthiext In this case what part did nckets play in the 
causation of the splenomegaly^ 

Dr Btjckiiak It is impossible to say The spleen is usuallj* 
enlarged m infants who suffer from severe anemia whatever the 
tipe Moreoier, many if not most infants who suffer from 
seiere and prolonged nutritional anemia are infants who have 
been depmed not only of iron but also of sunlight, and hence 
show e\ndence of nckets In other words, there may be a causal 
relationship between enlargement of the spleen and anemia 
per sc, but, m spite of the frequencj* of their assoaation, there 
IS no conclusive e^’ldence to show that ridiets itself is the etiology 
of the splenomegaly seen m these cases 

Now, mfants who suffer from rickets are particularly prone 
to suffer from recurrent infections, espeaalli* infections of the 
respiratory* tract Such infections are usually accompamed by 
a leukocytosis If anemia and splenomegaly, from whateier 
cause are also present we have then the syndrome known as % on 
Jaksch’s anemia I do not mean to imply that von Jaksch’s 
anemia may not be an mdependent entity but it is practically 
impossible to differentiate this entity from the syndrome seen 
m rachitic, aneimc mfants who suffer from recurrent mfections 
In this particular case there was no aneima, the spleen was 
not enlarged before pneumonia developed, and it could not be 
felt after reco\ery from pneumoma I should say, therefore, 
that in this case, at any rate, the nckets had nothing to do with 
the enlargement of the spleen 

If there are no other questions we shall proceed to the next 
case 

Case n— J McQ Male Age ten and one-half years 
Both parents are well Two other children are well There 
has been no known exposure to tuberculosis He had diicken- 
po\, measles, and scarlet fever before he was fi\e years of age 
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Three years ago he had whooping-cough From all of tliese he 
recovered without comphcations 

Except for tlie above infections he has always been well 
until the onset of the present illness He developed normally 
both mentally and physically, and has always played and carried 
on witli other boys after the manner of a normal child 

Present Illness — Sue months ago he had an attack of tonsil- 
htis durmg winch the cervical lymph-nodes on both sides became 
enlarged and tender He was sick with tonsillitis for about a 
"ss eek, and then seemed to recover except tliat he has felt rather 
hstless, and has noticed that though tlie cervical glands have 
dimimshed m size tliey persist definitely enlarged He thinks 
that he has been feverish at times durmg the past month He 
has had no other symptoms 

Physical Exannmhon — ^He is a well-nourished and well- 
developed boy, rather pale and apatlietic The pharynx is 
normal The anterior cervical l 3 miph-nodes on both sides are 
distinctly enlarged, especially on tlie left side, where at least 
SL\ almond-sized discrete, firm, and slightly tender nodes are 
palpable Three pea-sized lymph-nodes can be felt m tlie left 
axilla and two much larger nodes m the right axilla Hie 
mgumal lymph-nodes are very much larger than normal and 
there is shght edema of the scrotum The lower border of the 
spleen is felt 6 cm below the costal margm in tlie mpple line 
The organ is firm and non-tender At the right base bchmd 
there are flatness and diminished tubular breathmg Other- 
ivise the physical exammation is not remarkable 

As you see liim today, ten days later, the physical examina- 
tion remains essentially as on admission, tliough additional 
laboratory evidence has accumulated which may help in making 
a diagnosis The temperature has ranged from 98° to 100 6° F , 
the pulse from 80 to 120, respirations from 20 to 26 

A Student ^^^lat did the exammation of the blood 
show ’ 

Dr Buckman On admission the blood exammation showed 
tlie follomng 

Hbn , 80 per cent Red cell count, 4,200,000 Platelet 
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count, 420,000 "WTnte cell count, 14,000 Differential count 
of 400 leukocytes 



Percent. 

Total 

Adult poI> morphonucicar neutrophils 

72 

10,080 

Youn^ poU morphonucicar neutrophils 

3 5 

490 

Eosinophils 

i 0 

560 

Mwlocstes 

0 5 

70 

Endothelial cells 

S 0 

1,120 

Ls mphocj’tes , 

120 

1,680 


100 0 

14,000 


E\ainination of the stained specimen showed shght stipphng 
of the red cells No atypical forms of leukocj’-tes vrere seen 
The platelets vrere abundant 

The features of this blood are the leukocj'-tosis with pre- 
ponderance of polymorphonuclear neutrophils, and the mcrease 
m the numbers of eosmophils and of endothehal cells Note 
that there is no increase m the number of IjTuphocytes 

A Student Is not this the picture that is supposed to be 
diagnostic of Hodgkin’s disease? 

Dr Buckman Yes According to Buntmg the presence of 
a leukocytosis with preponderance of polymorphonuclear neutro- 
phils, and espeaally when this is accompamed by an mcrease 
m the number of eosmophils and endothehal cells wathout a 
concomitant mcrease m lymphocy’tes, is highlj’’ suggestive of 
Hodgkin’s disease The picture is not absolutely pathogno- 
momc, however, m children m whom chronic or recurrent infec- 
tion may produce a similar blood-picture and also a generalized 
glandular enlargement, Ne\ertheless, m such cases, espeaally 
if the mfection is tuberculous, a Ijunphocy tosis with neutropenia 
IS the rule 

Shortly after admission an r-raj’- plate of the chest was 
taken This showed evidence of a small amount of fluid at the 
right base Otherwise tlie plate showed nothmg abnormal 
About 100 c c of fluid were wuthdrawn from the chest for diag- 
nostic purposes The laboratory report of the esammation of 
this fluid was as follow s 

Color, brown, shghtly turbid Specific gravitj^ 1020 
Albumm, 3 per cent Cell coimt, 1800 
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Differential count of 200 cells Lymphocytes, 85 per cent 
Polymoiphonuclear cells, 12 per cent Eosinophils, 3 per cent 

A specimen of the fluid was inoculated mto a guinea-pig 
as a means of detecting tubercle bacilli 

Reports of other laboratory exammations were as follows 

Mantoux test 1-5000 negative I-lOO negative 1-50 
negative 

Exammation of section of cervical gland showed evidence 
of chronic inflammation 

Wassermann tests of blood of patient and both parents were 
negative 

We thus have a case of generalized glandular enlargement 
with enlarged spleen showmg a blood-picture consistent with 
Hodgkm’s disease The diagnosis is not confirmed by the re- 
port of exammation of a section of removed gland !Moreover, 
the character of the fluid removed from the chest is unusual for 
this condition It has all the features of an inflammatoiy fluid 

A Stodent Could this be a case of glandular fever? 

Dr Buckman Acute tonsillitis apparently followed by 
generalized glandular enlargement To that extent the condi- 
tion IS consistent mth glandular fever or acute mfectious mono- 
nucleosis, but m glandular fever the white count is much higher 
and the preponderatmg cell is the lymphocyte There is often 
a polycythemia too This boy has been sick too long More- 
over, glandular fever would not account for an exudate in the 
chest Lymphatic leukemia might be thought of Chronic 
lymphatic leukemia, however, is rare at this age, and tliough 
a leukocytosis is not a st»e qua non of the chsease (aleukemic 
leukemia), it seems to me that the burden of proof would be 
placed on anyone who would make this diagnosis on llic basis 
of a smgle blood exammation m which no leukocytosis ivas 
demonstrable 

A Student Could not all the finchngs be explamed on the 
basis of tuberculosis? 

Dr Buckuan Tuberculosis might produce just sucli a 
clmical picture Moreover, it is possible to have active tuber- 
culosis and Hodgkm’s disease m the same patient at the same 
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time, and the two diseases are often confused (Dorothy- Reed tj-pe 
of Hodgkin’s disease) Yet we do not hke to make a diagnosis of 
tuberculosis m the face of a negat^^ e reaction to the mtradennal 
injection of as much as 2 0 mgm of tuberculm ^loreover, 
there is no historj* of esposure to tuberculosis, and except for 
the sign of flmd m the chest there is no e\-idence of pulmonarj' 
tuberculosis All of this does not of course, exdude tubercu- 
losis, but that seems to me an unhkeh* diagnosis On the 
whole, I think that Hodgkin’s disease is more nearly consistent 
with all the findin gs than anj-thmg else and I should proceed 
on this basis with respect to diagnosis and therapy It is to be 
remembered, however, that m children many cases showing 
o^er long penods of time a generalized glandular enlargement 
with splenomegalj' and a shght leukocj tosis turn out to be cases 
of a non-mahgnant tj*pe, the condition bemg the result of a 
chrome or recurrent non-specific infection As I ha\e said, 
such cases most frequently show a preponderance of l 5 inphoQ*tes 
in the blood-film, but this is not necessarily the case This boy 
has been carefully and repeatedly exammed for focal infection — 
teeth, nose, tonsils, smuses — ^but nothmg has been found 

A Student Does the clinical ^-pe of glandular enlarge- 
ment help in makmg the diagnosis^ 

Dr Buckman To a limited extent only Verj'' small, 
hard glands are frequently palpable in the neck and even m 
the axilla: of apparently normal mdiMduals and the inguinal 
Ijmph-nodes are usuaUv palpable m children The commonest 
cause of cerxical adenomegah in children is, of course an acute 
or recurrent non-specific inflammation of the region they drain — 
the pharx-nx Li such cases the glands are usually discrete, firm, 
and tender Frequently they suppurate Next in order of 
frequenej* is tuberculosis If healmg takes place without much 
secondarj' mxasion these glands pers«:t as hard masses If 
secondary* infection occurs, suppuration is hkeh- to occur, or if 
actual necrosis does not occur a matting together results In 
Hodgkms disease the glands remain firm and discrete and 
practical!} nexer undergo suppuration 
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Differential count of 200 cells Lymphocytes, 85 per cent 
Polymorphonuclear cells, 12 per cent Eosinophils, 3 per cent 

A specimen of tlie fluid was inoculated mto a guinca-pig 
as a means of detecting tubercle bacilli 

Reports of other laboratory examinations were as follo^^s 

Mantoux test 1-5000 negative 1-100 negative 1-50 
negative 

Exammation of section of cervical gland showed e\adence 
of chronic mflammation 

Wassermann tests of blood of patient and both parents were 
negative 

We thus have a case of generalized glandular enlargement 
with enlarged spleen showmg a blood-picture consistent witli 
Hodgkm’s disease The diagnosis is not confirmed by Uie re- 
port of exammation of a section of removed gland Moreover, 
the character of the fluid removed from tlie chest is unusual for 
this condition It has all tlie features of an inflammatory fluid 

A Student Could this be a case of glandular fever? 

Dr Buckman Acute tonsilhtis apparently folloned by 
generalized glandular enlargement To that extent the condi- 
tion IS consistent with glandular fever or acute infectious mono- 
nucleosis, but m glandular fever the white count is much higher 
and the preponderatmg cell is the lymphocyte Ihcre is often 
a polycytherma too This boy has been sick too long hlorc- 
over, glandular fever would not accoimt for an exudate m the 
cliest Lymphatic leukemia might be thought of Chronic 
lymphatic leukemia, however, is rare at this age, and though 
a leukocytosis is not a ««c gua non of the disease (aleukemic 
leukemia), it seems to me that the burden of proof would be 
placed on anyone who would make this diagnosis on tlie basis 
of a smgle blood exammation m whicli no leukocytosis was 
demonstrable 

A Student Could not all the findings be explamed on the 
basis of tuberculosis? 

Dr Buckman Tuberculosis might produce just sucli a 
clmical picture Moreover, it is possible to have active tuber- 
culosis and Hodgkm’s disease m the same patient at tlie same 
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acute bilateral otitis media requiring paracenteses tympanorum 
It was noticed during this sickness that he was jaundiced, and 
ever since this time he has seaned pale and occasionalh’’ has been 
shghtly yellow , but the urme has ne\ er been abnormall}' colored 
and the stools have never been clay colored At fi\e j-ears of 
age he had scarlet fe^er, followed by another attack of acute 
bilateral otitis media He made an otherwise une\entful con- 
valescence During this illness it was thought that he was 
somewhat paler and more jellow than usual 

The boy was first seen by me eighteen months ago at the 
age of file and a half years The parents sought medical 
advice because of the story I have just recounted, and espeaally 
because during the sue months following the attack of scarlet 
feier it was thought that he was “losing ground” He had 
seemed paler and more yellow than before He vomited occa- 
sionally Though always a bnght infant, the parents thought 
that he had shown less phj'sical vigor than a normal boy of his 
age would hai e shown 

On his first Msit he appeared as a well-developed and fairly 
well-nounshed, rather listless, but by no means stupid infant 
The skm and sderre were distmctlj’- jellow, but the coloration 
was not very deep The mucous membranes w ere pale 

The head was of normal shape Oral e\anunation re\ ealed 
nothmg remarkable There was no adenopathy The abdo- 
men was soft The lower edge of the hver was felt 3 cm below 
the costal margm The lower edge of the spleen was felt 6 cm 
below the costal margm m the mpple hne It w as firm and not 
tender The abdomen was otherwise negative The gemtalia 
were normal Nothmg abnormal could be made out about the 
heart and lungs The extremities showad no evidence of nckets 
There was no edema The tendon refleves were equal and nor- 
mal Temperature, 98 6® F , pulse, 90, respirabon, 22 

Discussion — Dr Buckman Gnen a historj' of attacks of 
jaimdicc, extending o\ er a period of j cars, and a definitelj' en- 
larged spleen in a child se\cn j ears old with a physical examma- 
tion otherwise ncgatiia, what diseases should be thought of as 
the most hkelj’ causes of the mptoms’ 
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A Student What can be said about the etiologj' of Hodg- 
kin’s disease? 

Dr Buckman That is unknown It is held by some that 
a specific orgamsm, an ameba, is responsible, but that belief 
has not received wide-spread acceptance Many writers arc 
of the opinion that tlie disease is due to a hving cause as yet 
undiscovered Most pathologists, I think, are of the opinion 
that Hodgkin’s disease is a neoplasm related to lymphatic 
leukemia and l3anphosarcoma The histologic appearances of 
lymph-nodes in the three conditions are very similar Gener- 
ally the pathologic report returned m any one of the three is 
“l3rmphoblastoma ” In distinguishing further, one must rely 
upon clmical findings, and, especially, on the blood 

A Student What will be the further course of events in 
this case, treated and untreated? 

Dr Buckjian Death in either case m from one to five years 
The only important form of treatment as yet introduced is 
irradiation treatment, whether by radium or by short or long 
wave-length a;-rays Such treatment has a beneficial effect in 
that It reduces the size of the enlarged glands and thus relieves 
pressure symptoms, whether it has any other effect, whether it 
prolongs life or not, no one knows 

A Student Would splenectomy be contraindicated m this 
case? 

Dr Buckman ^lost cases of Hodgkin’s disease in whom 
splenectomy has been performed have died shortly after opera- 
tion Occasionally one has survived 

If there are no other questions we shall pass to the consider- 
ation of the nevt case 

Case m— I- S B Male, aged seven years The family 
history is negative Both parents are well This boy is the 
first and only child He was bom at full term after a normal 
delivery and seemed normal m eveiy way at birth He was not 
jaundiced He was breast fed for nme months He had no 
illness and seemed to develop normally until about three years 
of age At this time he had a veiy severe cold, followed by 
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many schistocj-tes There is marked ^•a^atIon m the intensity 
of stainmg and marked polj chromasia There is a moderate 
degree of fine stipphng Some of the ceUs show achromia, hut 
this IS not a feature The nhite cells show nothing remarkable 
The platelets are abundant 

Wasscrmann tests on blood of both parents and patient were 
reported negative 

TJrmc Specific graAity, 1 016, aad, albumin, 0, sugar, 0, 
bile, 0, sediment, negative 

Dr BtjCKMAx The marked mcrease m the fragility of the 
red cells and the great mcrease m the number of reticulated 
red cells, together with the absence of bile in the unne, make 
it extremely likelj- that this was a case of hemolj’’tic jaundice 
or acholuric jaundice, as it is sometimes called, of the acquured 
tj'pe There are no facts mconsistent with this diagnosis 
Further Course — Durmg the six months foUowmg the time 
at which he was first seen the patient grew worse He suffered 
from more severe and more frequent attacks of icterus, and he 
seemed to become more and more listless At this tune the 
blood exammation showed the followmg 

Hbn , SO per cent Red cell count, 2,800,000 Reticu- 
lated red cells 14 per cent 
Fragihty of red cells 


Patient 9 cells Control s cell« 

HemoK-sis begins, 0 56 per cent NaQ 0 42 per cent XaCI 

HemoK-sis complete, 0 40 per cent XaCI 0 32 per cent NaCI 

It ivas considered that splenectomy offered the best hope 
for permanent rehef He -was given a transfusion of 300 c c 
of blood and the spleen was removed He made an uneventful 
recoierj' from the operation, and has remamed well ever smee, 
no further attack of jaundice having occurred Now, one j-car 
after operation, the blood exammation shows the followmg 
Hbn , 96 per cent Red cell count, 5,000,000 Reticulated 
red cells, 1 per cent 

Resistance of red cells to hv-potomc salt solution 
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A SlUDKNT Hcmolylic icterus, sjqihilis, some form of 
cirrhosis of the liver or spleen 

Dr Buckman Yes Other causes, sucli as recurrent 
mflammatoiy^ condition in the gall-bladder and ducts, might be 
thought of, but It IS better, as a rule, first to consider the more 
common causes of a given syndrome Wiat further diagnostic 
procedures would you suggest’ 

A Student A Wassermann test of the blood of both jiarents 
and patient, and an examination of the patient’s red cells, 
especially an estunation of the number of reticulated red cells 
and a determination of the resistance of the red cells to hypo- 
tonic sodium chlorid solution 

Dr Bucrman These tests were made as well as many 
others, and the reports are as follows 

Blood Examtmltou — Ilbn , 55 per cent Red cell count, 
3,000,000 Color index, 0 91 Percentage of reticulated red 
cells, 12 per cent 

Fragility of red colls (* c , resistance to hypotonic salt solu- 
tion) 

Patient 8 Cells Control s cells 

Hemolysis begins, 0 72 per cent NaCI 0 42 per cent NaCI 

I Icmolj SIS complete, 0 12 per cent NaCI 0 30 per cent NnCI 

Measure of serum piciochromia 

(1) Patient’s scrum requires 400 dilutions to reduce to 
colorless, wiUi distilled ivater as a standard 

(2) Control’s serum requires 30 dilutions to reduce to color- 
less, with distilled water as a standard 

Leukocyte count, 8400 

DilTerential count of 200 leukocytes 

Per cent 

PoI> morphonuclcar neutropliils 64 

Lymplioca tes 27 

Eosinophils t 

Endothelial cells § 

100 

Platelet count, 340,000 

Exaviiiialtou of Slatucd Spcctntcn — ^Thc red cells show marked 
variations m size and shape 1 here arc many microcj'tcs and 
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Patient 9 cclb Control s cells 

Hemolysis bcsins, 0 40 per cent NnCl 0 40 per cent NnCI 

Hemolysis complete, 0 30 per cent NaCI 0 28 per cent NaCI 

Wlute cell count, 9000 
Differential count of 200 leukocytes 



Per cent 

Polymorphonuclccir neutrophils 

62 

Eosinophils 

4 

Lj mphocytes 

26 

Endothelial cells 

8 


ICO 


Examination of stained speamen The red cells appear en- 
tirely normal No immature leukocytes are seen 71ie plate- 
lets arc abundant 

As you see this boy today the physical cxammation is nega- 
tive and he appears in every way as a normal child 

Dtscusston — A Student Were the symptoms of weakness, 
lassitude, etc , due to the jaundice or to Uie anemia? 

Dr Buckman T thmk that most of the sj^uptoms of tins 
disease are due to the ancima rather than to the jaundice 
It is commonly said that patients suffermg from hemolytic 
jaundice are rather “more jaimdiced than sick ” ^Vhen blood 
destruction becomes excessive then the jaundice is apt to m- 
crease, not because there is obstruction, of course, but because 
the pigments produced from hemoglobm are formed more 
rapidly than they can be elimmated At tlie same time, unless 
the response of the marrow is sufficient to compensate for the 
blood destroyed, anemia results, and when the hemoglobm 
reaches a level below about 60 per cent a patient is apt to suffer 
from sjunptoms of anemia — dyspnea, palpitation, lassitude, 
weakness, edema, even, m severe cases 

A Student Why does bile never appear m the urmc? 

Dr Buckman It is found m the urine when the jaundice is 
extreme, but this is very rare It is said, of course, that bile 
IS not formed rapidly enough, so tliat the amount m the blood 
exceeds the threshold of elinunation of the kidneys The 
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urobibn output, in both unne and feces, however, as determined 
by the number of dilutions necessaty to cause disappearance of 
the characterisbc spectrum, is aluaj's excessive m this disease 

A Student Is there any important difference between the 
famihal and the acquired tjpe of hemolj'tic jaimdice^ 

Dr. Buckman It is held by some writers that cases of the 
acquired tjpe of the disease are usuallj’- more severe than those 
of the congemtal tjpe Some have tned to assign a different 
etiolog)’’ to the two forms, pomtmg out the frequencj’’ of asso- 
aated mfection in acquired hemoh^c jaundice Still others 
maintain that the two diseases are identical, the disease existing 
potentially in the brothers or sisters of the patient m whom the 
disease appears to have been acquired It is certainly true that 
there are many cases of the disease m which symptoms have 
been very shght or entirelj’’ wantmg, and m which the diagnosis 
has been made only as the result of a careful routme examma- 
tion 

A Student Does hemolj’tic jaundice bear anj’ relation to 
pernicious anetma’ 

Dr. Buckman Both diseases are illustrations of what is 
generall}’ called hemolytic anemia, that is, of anemia due to 
cxcessne blood destruction m contrast to anemia due to de- 
fective blood formation This is attested to by the histologic 
exammation of the blood ^loreover, one frequentlj’ sees cases 
of permaous anemia that simulate hemolj'tic jaundice m that 
thej’ show jaundice, mcreased fragihty of the red cells, mcreased 
numbers of reticulated red cells, and splenomegalj’- Also 
these are the cases of permaous anemia which are benefited most 
bj’’ splenectamj’ 

But to saj' that this constitutes eiudence that the two dis- 
eases are closelj- related would be like saj-ing that because car- 
bob} drate is useful m combatmg the aadosis seen m diabetes, 
as well as m the acidosis of star\’ation, these two conditions 
must be similar In certam cases of permaous anemia and m 
hemolj’tic jaundice similar mechamsms maj* be at work, but 
permaous anemia is an entitj’ m itself, and its influence on the 
hemopoietic sj'stem is madental, albeit, dramatic 
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A Student ^^^ly should removal of tlie spleen influence 
hemolytic jaundice so favorably? 

Dr Buckman Botazzo called the spleen a hemocatato- 
nistic organ, tliat is, an organ that prepares blood, especially 
red cells, for destruction Under certain conditions— hemolytic 
jaundice, certam cases of penucious anemia, erythremia — this 
function of the spleen is greatly augmented— hypersplenism 
So considered, hemolj'tic jaundice becomes “essential” hyper- 
splenism in the sense that exophthalmic goiter is “essential” 
hyperthyroidism Now, it is generally believed that increased 
fragility of the red cells tn vtlro is indicative of increased sus- 
ceptibility to destruction m vivo and that sudi increased fra- 
gility may be, and, m hemolytic jaundice, is conferred on the 
red cells by tlie spleen Hence removal of the spleen should 
diminish the fragility of the red cells and thus lead to lessened 
blood destruction, and tins, in turn, should lead to a lessened 
tendency to jaundice That removal of tlie spleen docs this 
has been shown by experience both in man and m animals 

A Student Wlicn should splenectomy be performed in 
hemolytic jaundice? 

Dr Buckman The answer is problematic, and the question 
is settled in different clmics in different ways Mild cases of tlie 
disease may go through hfe or at least for many years without 
important symptoms It seems to me umvisc to subject sucli 
patients to a major operation even tliough the mortality is small 
On the other hand, once the diagnosis is definitely cstabhslied, 

I think operation should not be delayed in any case in which 
disablmg symptoms persist or recur Splenectomy is Uie only 
treatment that is of any avail, and, though traces of the disturb- 
ance, slightly increased fragility of red cells, slightly mcreased 
percentage of reticulated red cells, may linger for many years 
after^vard, removal of the spleen effects, substantially, a cure 
in most cases of the disease 

Case IV — A K Male, six years of age Both parents arc 
well Tliree other children arc well One child died m in- 
fancy and one at the age of three of scarlet fever There has 
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been no known e'q)osure to tuberculosis This patient had 
chickenpox at the age of four and scarlet fever about a year ago 
From both of these he made uneventful recoveries 

Until SIS. months ago he had been w ell except for mild attacks 
of jaundice w hich he had had smce he was four years old These 
attacks would last from ten daj^ to two wedis and would be 
accompamed occasionally bj*- fever and vomiting Pam was 
never complained of About six months ago it w as noticed that 
his abdomen was grow mg larger and that he was becoming very 
much paler About two months ago he became rather deeply 
jaundiced, and this persisted until about ten days ago, smce 
when the jaundice has dimmished somewhat Durmg this last 
attack it was noticed for the first time that his stools were clay 
colored Tarrj* stools have never been noticed He has never 
V omited blood 

Two weeks ago, on admission to the hospital, the physical 
examination showed a weU-dev eloped but rather thin boj, of 
normal mentality, but obviously sick The skin and sclerse 
were mildly jaundiced A few almond-sized lymph-nodes were 
palpable m the anterior cervical Ijunphatic chams Otherwise 
the cxammation of the head and neck was negativ e 

There was a short systohc murmur heard over the apex- 
beat of the heart, but the heart was not enlarged and there was 
no murmur in diastole The lunp were normal The abdomen 
was large and signs of free fimd were made out The lower 
border of the spleen extended 8 cm below the costal margin m 
tlie mpple line The right margm extended to the rmdlme of 
tlie abdomen The lower edge of the hv'er was felt 6 cm below 
tlie costal border There was no tenderness over either the 
spleen or the liv or 

The genitalia and extrerraties were normal There was no 
edema of dependent parts The tendon reflexes were equal and 
normal 

Laboratorv- exammations gave the follownng evidence 

If iisscrmaiJii Icsis on blood of patient and both parents 
negativ e 

Blood Histology — Hbn , 50 per cent Red cell coimt, 

VOL. 8 — 99 
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3,000,000 Color indev, 0 82 Percentage of reticulated red 
cells, 2 

Resistance of red cells to hypotonic salt solution 

Patient 8 cells Control e cells 

Hemolysis begins, 0 42 per cent NaCl 0 40 per cent NaCI 

Hemolysis complete, 0 32 per cent NaCl 0 30 per cent NaCI 


White cell count, 5400 
Differential count of 200 leukocytes 



Per cent 

Total 

Polymorphonuclear neutrophils 

52 

2800 

Lymphocytes 

42 

2275 

Endothelial cells 

_6 

125 


100 

5100 


Exannitahon of Stained Blood-film — Tlie red cells show 
marked edema There is a very shght vanation m size and 
shape and there is some fine stipphng One is not impressed, 
however, by any marked abnormahty m the erytlirocytes No 
erythroblasts are seen The white cdls appear sparse and there 
is an obvious mcrease in the proportion of lymphocytes There 
are no abnormal leukocytes The platelets are abundant 

Platelet count, 260,000 

Bleeding time, eight minutes (Normal, not over three minutes } 
Coagulation time, thirty minutes (Normal, not over fifteen minutes ) 
Fibrinolysis marked 
Serum shoivs marked pleiochromia 

Blood Chemistry — ^Whole blood cholesterol, 600 mgm per 
100 c c 

Urine — Specific gravity, 1 020, aad, albuimn, 0, sugar, 0, 
bile present, sediment negative 

Stool — ^Test for occult blood negative Bile present 
Ascitic Fluid — Speafic gravity, 1012, albumin, 0 5 per 
cent , cell count, 100 (lymphotytes), bile present 

With the evidence at hand a diagnosis of arrhosis of the 
spleen was made and splenectomy advised The operation was 
performed two weeks ago Before operation the patient was 
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gi\cn a transfusion of 300 c c of blood He was also giAen an 
hour before operation by deep intramuscular injection 15 c c 
of a 30 per cent solution of sodium atrate 

He made an uneventful recovery from the operation, and as 
you see him toda}' he is ■nell on the road of convalescence His 
jaundice has almost disappeared and there is no e\'idence of free 
fluid m the abdomen 

Histologic exammation of the spleen showed fibrosis 
Toda}’’ the blood exammation showed the followmg Hbn , 
80 per cent Red cell coimt, 4,800,000 Percentage of reticu- 
lated cells, 3 White cell count, 8600 
Differential count of 200 leukocytes 



Percent 

Total 

Polimorphonuclear neutrophils 

66 

5675 

L\ mphocj'tes 

30 

25S0 

Endothelial cells 

4 

345 


100 

S600 

Platelet count, 640,000 




The stained blood-film showed marked polychromasia and 
numerous normoblasts The platelets were mcreased 

Discussion — ^Dr Buckman WTiat do 5 ou think was really 
the matter with this patient? 

A Student I suppose this started as an mfection of the 
bile passages resulting m a bihary or Hanot’s cirrhosis, which 
later led to cirrhosis of the spleen 

Dr Buckman I should say that this would be the most 
likely description of the histogenesis of the disease Generally 
speaking, am thmg that causes cirrhosis of the hver will sooner 
or later cause curhosis of the spleen, and ^^ce TCrsa Moreover, 
whene\er marked cirrhosis of the spleen occurs there results an 
anemia of the so-called secondarj* tj^ie (lo'^’ color index), with a 
leukopenia due to a suppression of the mj elogenous leukoQ-tes 
Sometimes a shght dimmution of the platelets (thrombopenia) 
also occurs In addition to its function as a blood-destrojong 
organ tlie spleen seems to exert an influence on the bone-marrow 
At least, whene^er the spleen becomes cirrhotic, anemia of the 
mj elophthisic tjTie is hkelv to occur 
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Then, too, cirrhosis of the spleen interferes ^Mth the porla! 
circulation About one-third of the blood in the portal sj'slein 
IS carried tlirough tlie spleen, and when obstruction 111 tliat 
organ occurs there may result ascites and even varicosities, so 
that hemateniesis and melena are not infrequent symptoms 

A Student In what, then, does a case like this differ from 
a case of Banti’s disease? 

Dr Buckman Only m origin, not m end-results What 
Banti originally described as an entity was a piiniary endo- 
phlebitis of the splenic veins Tins would lead to cirrhosis of 
the spleen and then to cirrhosis of the liver J'hcre would 
libally occur the characteristic anemia, on tlic one hand, and on 
tlic other, the symptoms and signs of portal obstruction Irue 
Banti’s disease is very rare or, at least, very rarely diagnosed 
In most cases the patient is not seen until both liver and spleen 
are cirrhotic, and then differentiation is often impossible If 
there is a history of splenic enlargement over a long period of 
time before enlargement of Uie liver occurs one is inclined toward 
tlie belief that the condition originated in the spleen If, on 
the otlier hand, as in this case, tliere is a histoiy of attacks of 
jaundice occurring over many years before important enlarge- 
ment of the spleen apjjcars, it seems only reasonable to assume 
that the process started in tlie liver 

A Student What is the prognosis in this case? 

Dr Buckman Since he has cirrhosis of the liver the outlook 
IS undoubtedly unfavorable But removal of the spleen w'lll 
permit a more or less permanent relief from the symptoms of 
anemia, and by removing some of tlic burden from the portal 
circulation Uic tendency to asates will be diminished He may 
enjoy several years of comparatively good health Undoubtedly 
he would have come to a fatal termination early if splenectomy 
had not been done 

It is said that following splenectomy the prognosis in Banti’s 
disease is better than in arrhosis of the liver T his is true only 
when the spleen has been removed before any important amount 
of cirrhosis in the liver has developed 

A Student Would you not, tlicn, recommend splenectomy 
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m alcoholic arrhosis of the Iner and in s>*phihtic cirrhosis of the 
spleen’ 

Dr BtrcKiLAX Yes, in general, and for the same reasons for 
which splenectom}- was urged m this case 

A Studext Wliat is the sigmficance of the cholesterol 
detemunation? 

Dr BtjCK3iax In cases of hemoh tic jaundice the cholesterol 
content of the whole blood is low, usuallj'^ less than 100 mgm per 
100 c c In cases of jaundice due to obstruction, as m this case, 
it IS usually a ery high 

A Studext "l^Tiat importance is to be attached to the 
digestion of the clot on incubation, fibrmolysis’ 

Dr Buckmax Goodpasture has shown that m manj cases 
of arrhosis of the h\er a fibrmolytic ferment is hberated In 
such cases, if the blood-clot be mcubated at body temperature 
for se\eral hours, the dot becomes digested and assumes a 
moth-eaten appearance \Mien the test is positive it signifies 
Iner damage, usually cirrhosis Are there any other questions? 

A Studext I should like to know whj an mjection of 
sodium atrate w as giA en to this patient 

Dr Buckman You will remember that the coagulation 
tune and the bleedmg time were both prolonged Either the 
coagulation time or the bleedmg time, or both, are frequently 
prolonged m cases showing jaundice and m which Iwer mjury 
has occurred, and sometimes m cases m which no hA’er mjur 3 '^ 
IS manifest AMij’- this should be the case is not known Pos- 
sibly some anticoagulant, such as heparin, is set free 

Now it has been shown recently by Newhof and Hirshfield 
that sodium citrate, giA en mtramuscularly, causes a veil’ prompt 
reduction m the coagulation tune of the blood The effect lasts 
only a few hours, but is verj’ marked It is supposed that 
sodium atrate causes destruction of blood-platelets, thereby 
liberatmg enough thromboplastic substance to permit rapid 
coagulation of the blood We do not know, of course, the 
mediamsm of the action of sodium atrate All that we know 
IS that It causes a reduction of the coagulation time, and at the 
same time a dimmution in the number of blood-platelets It 
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Then, too, cirrhosis of the spleen interferes with the portal 
circulation About one-third of the blood 111 the portal system 
IS earned through tlie spleen, and when obstruction in tliat 
organ occurs tliere may result ascites and even varicosities, so 
that hematemesis and melena are not infrequent sj-mptoms 

A Student In ivhat, then, does a case like this differ from 
a case of Banti’s disease? 

Dr Buckman Only in origin, not in end-results What 
Banti onginally described as an entity ivas a priniaiy endo- 
phlebitis of tlie splenic veins This would lead to arrhosis of 
the spleen and then to cirrhosis of the liver There would 
fibally occur the characteristic anemia, on tlie one hand, and on 
the other, the symptoms and signs of portal obstruction True 
Banti’s disease is very rare or, at least, very rarely diagnosed 
In most cases the patient is not seen until botli liver and spleen 
are arrhotic, and then differentiation is often impossible If 
there is a histoiy of splenic enlargement over a long period of 
time before enlargement of the liver occurs one is inclmed toward 
the behef that the condition originated in tlie spleen If, on 
the other hand, as in this case, there is a history of attacks of 
jaundice occurrmg over many yearn before important enlarge- 
ment of the spleen appears, it seems only reasonable to assume 
that the process started in tlie hver 

A Student What is the prognosis in this case? 

Dr Buckman Since he has cirrhosis of the liver the outlook 
IS undoubtedly unfavorable But removal of the spleen will 
permit a more or less permanent relief from the symptoms of 
anemia, and by removing some of tlie burden from the portal 
circulation the tendency to asates will be diminished He may 
enjoy several years of comparatively good health Undoubtedly 
he w ould have come to a fatal termination early if splenectomy 
had not been done 

It IS said that follownng splenectomy tlie prognosis in Banti s 
disease is better tlian in cirrhosis of the liver This is true only 
w'hen the spleen has been removed before any important amount 
of cirrhosis m tlie liver has developed 

A Student Would you not, then, recommend splenectomy 
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in alcoholic cirrhosis of the luer and in s>-phihtic cirrhosis of the 
spleen’ 

Dr Buckmax Yes, in general, and for the same reasons for 
which splenectom)’ was urged in this case 

A Studext WTiat is the significance of the cholesterol 
determmation? 

Dr Buckmax In cases of hemolj tic jaundice the cholesterol 
content of the u hole blood is low, usuallj’^ less than 100 mgm per 
100 c c In cases of jaundice due to obstruction, as in this case, 
it IS usually a ery high 

A Studext WTiat importance is to be attached to the 
digestion of the clot on incubation fibrmoh'sis’ 

Dr Buckmax Goodpasture has shown that m manj cases 
of cirrhosis of the hver a fibrmolytic ferment is hberated In 
such cases, if tlie blood-clot be mcubated at bodj' temperature 
for se\eral hours, the dot becomes digested and assumes a 
moth-eaten appearance WTien the test 15 positi\e it signifies 
h^er damage, usually cirrhosis Are there any other questions? 

A Studext I should hke to know ■why an mjection of 
sodium atrate was given to this patient 

Dr Buckmax You wiU remember that the coagulation 
tune and the bleedmg tune i\ere both prolonged Either the 
coagulation time or the bleeding time, or both, are frequently 
prolonged in cases showmg jaimdice and m which h\’er mjury 
has occurred, and sometimes m cases m i\hich no h\er mjurj’’ 
IS manifest ^^■hy this should be the case is not known Pos- 
sibly some anticoagulant, such as hepann, is set free 

Now it has been sho^iTi recently by Newhof and Hirshfield 
that sodium atrate, gl^en mtramuscularly, causes a verj prompt 
reduction m the coagulation tune of the blood The effect lasts 
onlj a fei\ hours, but is ^e^J• marked It is supposed that 
sodium atrate causes destruction of blood-platelets, therebj 
liberatmg enough thromboplastic substance to permit rapid 
coagulation of the blood We do not know, of course, the 
mechanism of the action of sodium atrate All that we know 
is that It causes a reduction of the coagulation time, and at the 
same time a dimmubon in the number of blood-platelets It 
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seems to work best m cases showing jaundice, and that is an 
important advance, because such cases are apt to show undue 
bleeding at operation and afterward Sodium citrate is said 
to be ineffective in tlirombopcmc purpura, perhaps because of 
tlie paucity of tlie platelets 

A Student What significance do you attribute to the 
presence of erythroblasts in the blood following splenectomy? 

Dr Buckman Tlie presence of erythroblasts, the mcrcase in 
the number of platelets, and the increase m the number of myelog- 
enous leukocytes from about 2800 to about 5600 are all indica- 
tive eitlier of a low'ering of tlie marrow threshold or a stimulation 
of the marrow. Practically it matters not which in tins case 
This IS the expected reaction from splenectomy in man Tlie 
reaction occurs usually witlim two or three days, and is at its 
height, as a rule, by the tenth day Tw'o weeks after splenec- 
tomy one expects to see a marked increase in the red cell count, 
as was the case here Though this patient received by transfu- 
sion 300 c c of blood, it is hardly likely that tins would cause a 
rise of 1,800,000 in the red cell count Ordmarily the intro- 
duction of 7 c c of blood per pound of body vrcight wull cause a 
rise of about a million in tlie red cell count On tins basis Ins 
red cell count should have risen, on account of transfusion alone, 
only to the extent of about 900,000 per cubic millimeter of blood 

In tins case there was an increase of nearly 400,000 per cubic 
millimeter of blood m the platelet count Sometimes the throm- 
bocytosis leads to the formation of thrombi, and these constitute 
one of the dangers of tlie operation of splenectomy 

If there are no otlier questions, let us recapitulate the situa- 
tion with respect to splenomegaly m children I have shown 4 
cases, each representing a group, and into one of these four groups 
practically every case of enlarged spleen in a child can be placed 
These groups are tlie acute infectious group, the tumor group, 
the hemolytic jaundice group, and the cirrhosis group It is 
often difficult if not impossible to decide in the present state of 
our knowledge the exact diagnosis m a given case, but it is 
usually possible to tell w'hcther the underlying condition is 
fundamentally an acute mfection, a tumor, hypersplenism, or a 
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cirrhosis Removal of the spleen is, of course, contraindicated 
when the cause of the enlargement is an acute infection Except 
in the case of Gaucher’s disease ^lenectomy should not be per- 
formed if the cause of the splenomegal}' is a tumor m the sense 
here used On the other hand, benefit is to be expected from 
splenectomy m hemolytic jaundice and m cirrhosis of the spleen 
whatever the cause 

It has been said that splenectomy should be done m every 
case m which an enlarged spleen persists unless an internist can 
show cause why the spleen should not be removed The burden 
of proof IS put on the mtermst I should agree to this attitude, 
but it IS important to remember that the mtemist can often show 
cause why the spleen should not be removed 
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Chixdrex’s Hospital 


TREATMENT OF MALNOURISHED CHILDREN IN 
PRIVATE PRACTICE 

In the last few years nation-wide attention has been called 
to the “undemounshed child ” Tens of thousands of school 
children have been weighed and measured, and nutation classes 
ha\e been formed in many aties Most of this has been done 
m schools by vanous public agenaes and it is pfobabty correct 
to state that, except among those pediatrists who are especially 
mterested m the subject, the practitioner has paid but little ' 
attention to the problem of the undemounshed child m his 
pnvate practice Certain methods of treatmg malnutntion 
have been worked out for nutation classes in schools by Dr 
W R P Emerson and others, and it is the purpose of this short 
“chmc” to urge that more attention be paid to undemounshed 
children m the prirate chentele of each practitioner, and to show 
that the same methods used m classes can be apphed to mdi- 
vidual children in one’s practice, with most excellent results 
The tj’pe of child cared for is a child who is malnourished 
without any defimte disease to account for it No diild with 
such a condition as pyelitis tuberculosis, or chronic intestinal 
mdigestion would be included The malnutntion is due more 
to faultj' habits of eatmg and h\mg than to actual disease 
What constitutes malnutntion^ What is the distinction be- 
tw een bad and normal nutation’ 

It has been held bj manj- that if a child is 7 per cent or more 
below the a^e^^gc weight for his height he is suffenng from 
malnutntion This is a rather arbitral}- standard, and it is not 
desirable to follow it at all closely The general appearance of 
the child, his attitude, posture, muscular tone, and heredity 
must be also taken mto account A child who is considerably 
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over tlie a\erage height for its age is very likely to be under 
the average eight for its height In a recent examination of 
106 cliildren m a private school, 42 were found to be below the 
average weight for height, but 28 of these were considerably 
above the average height for age Of these 42, 18 iiere 7 
per cent or more below weight for height, but only 5 could be 
defimtely said to be suffenng from malnutrition In anotlier 
private school 78 cliildren were exammcd, 38 were below average 
weight for height, 20 were 7 per cent or more below weight for 
height, but upon careful examination only 6 could be said to 
be really malnouiished If one accepts 7 per cent below weight 
for height as a criterion of malnutrition, a large propor- 
tion of prwatc school cliildren who come from the best homes 
are malnourished If one takes into consideration the otlier 
factors which certamly should be considered, the proportion 
is not at all high It is a great mistake for a school physician 
to send word home to tlie parents that the child is imdernour- 
ished simply because he is 7 per cent below weight for height 
The children who are below weight for height and also bclmo 
wctghl for age are very likely to be suffermg from malnutri- 
tion These two figures, taken in connection with the general 
condition of the child, serve as the best basis upon which to make 
a diagnosis of malnutrition 

Treatment — ^Before treating any case defimte disease of 
any sort must be first ruled out and a painstaking physical 
examination made Pyehtis, tuberculosis, intestinal parasites, 
mtestinal indigestion, abscessed teeth, or diseased tonsils and 
adenoids may be found Chromcally infected tonsils and ade- 
noids are at llie bottom of many cases of malnutntion, and 
these must be removed before the child can be expected to gam 

There are two main factors m treatment plenty of rest, both 
physical and mental, and a high caloric, digestible diet If 
any indmdual rests a great deal and eats a digestible diet con- 
tainmg more calories than he really needs, he is bound to gain 
weight In a large proportion of cases, provided the nght 
sort of homo co-operation is obtained, good results may be 
obtamed There are some children, however, who will never 
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be ivell notirished no matter how well they are cared for, how 
much they rest, or how much they eat In these cases it is 
probably a question of poor hereditj’’ more than an3*thmg else 
In be ginning treatment it is well to explam to the mother 
that if she is wilhng to take a considerable amount of -trouble 
and report frequentl}' to haie the child weighed, good results 
can be obtamed Occasional!}* a mother will not care to em- 
bark upon an}' defimte r6gime that im olves trouble, and about 
all that can be done for such cases is to give general directions 
for diet and h3'giene, and let it go at that 

In most cases, however, the mother is mterested and is wiU- 
mg to go to an}* amount of trouble to have her duld gam 

For several 3'ears I have used the large charts pro\ided by 
the Nutntion Climes for Dehcate Children, of 44 Dwight 
Street, Boston, and find that the}* are invaluable m enlistmg 
the mterest of the mother and child as well as fumishmg a dear 
graphic record of the progress of the case A chart is repro- 
duced on page ISSO 

The weight of the child is recorded on the bottom part of the 
chart and the correct weight for height on the upper part * 
The dotted Ime drawn from the normal weight for height repre- 
sents the amount of weight a normal child of that age should 
gam week by week "When the actual weight cun’e intersects 
the theoretic, the child is up to u eight for height and is dis- 
charged At first weekly neighmgs are made, then biweekly 
The chart is made and pinned to the chart board at the first 
MSit, and its sigmficancc and importance carefully explained to 
the duld, the \unous dots and hnes bemg made uith different 
colored crayons A bov of gold stars is produced and the child 
IS told that he gets a gold star on his chart eadi time he gams 
weight It IS of \-ital importance to enlist the mterest of the 
child and, .{ a great deal is made of gold stars, fane}* colored 
charts, etc , his mterest is at once aroused 

Hie child is also given a small blank book, and the mother is 
instructed to write down each da} exactly what the child has 

' The weight-height table used is the same one used bj Nutrition Clinics 
for dehcate children, and is based on the tables of B-iIdvnn and Wood 
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eaten If he has eaten well, he gets a gold star on his book, 
and it IS often surprising to see how much more interest some 
cliildren will take m their meals if charted in this ay 
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Rest — It IS often hard to determine whether or not to take 
a child from school This has to be decided according to the 
circumstances, but, in general, the bad cases should be Lakcn 
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from school, should staj’^ in bed until 10 or 11 o'clock m the mom- 
mg, sometimes for the whole half-day, and should ha\ e a rest of 
three-quarters of an hour after the noon meal Xo child who 
is under treatment is allowed to go to school two sessions, as 
this mterferes with the rest penod after the noonday meal, and 
also the exertion ln^olved m four taps to and from school 
each day may use up a good deal of i-aluable energy The child 
must be kept free from nen ous exatement, must not take too 
many outside lessons of one sort or another, must not go to 
parties, or an ay on insits It is surpnsmg to see sometimes 
how a child will fail to gam some weeks when these neeks are 
broken A week end with the grandmother a mo\ne, or a birth- 
day party may be the cause of the failure to gam for the week 
Under good conditions, the amoimt gamed each week is 
often qmte surprising Gams of 2 pounds per week are not m- 
frequent The girl to whom the appended chart belonged 
gamed an ai-erage of 10 ounces a week for fourteen weeks 

Diet — A high calone diet is essential Some children with 
malnutation have excellent appetites, some have not For 
the second group, haiing the mother write down each thmg the 
child has eaten and putting a gold star on the book if the amoimt 
taken has been satisfactory, often works well 

The following diet is the standard that is used for children 
from SIX to twelve years of age, and contams about 2200 calones 
It has been constructed with the purpose in \aew of giimig as 
many calones as possible m an easily digestible form, and noth- 
mg IS mduded that is not of high caloric value Thus, such 
\egetables as spmach, strmg beans, and celety are not allowed, 
as their calonc i alue is i ery' low, and hma beans, beets, or peas 
are substituted It is often well to add a leiel tablespoonful 
of milk-sugar to each glass of niilk taken This materially 
mcreases the calonc lalue of the diet without mcreasmg its 
bulk No food IS allowed w hich is not on the diet list, and the 
mealtimes are adhered to i ery rigidly It may often be neces- 
sary to modify the diet, as the children treated are of different 
ages and digestn e capaaties Some children may not be able 
to take as much fat as is contamed m the diet If this is so, the 
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gravity cream is omitted and milk substituted There is 
nothing else in the diet that would be likely to cause trouble. 

DIET LIST 

Catorlea 

Breakfast Onc-half orange 50 

One teaspoon ful of sugar 25 

Four tabicspoonfuls of cereal 160 

Three ounces of gravity cream 150 

One egg 72 

One pat of butter 100 

Milk, 8 ounces 160 

Total calortes for breakfast 7/7 

Lunch Milk, 6 ounces 120 

One Unceda cracker 25 

Total calortes for lunch 14 s 

Dinner One chop or two slices of bacon 60 

One potato 100 

Two tabicspoonfuls of peas, lima beans, car- 
rots, liccts, onions, or squash 50 

One pat of butter 100 

One half tablcspoonful of jelly 50 

Milk, 8 ounces 160 

Two tabicspoonfuls of bread pudding, baked 
custard, or apple tapioca 100 

or 

One tablcspoonful of ice cream 100 

Total calortes for dinner 

Lunch (3 p M ) Milk, 6 ounces 120 

One cracker 25 

Total calories for lunch J45 

Supper Four tabicspoonfuls of cereal 160 

Three ounces of gravity cream 150 

or 

Bread, two slices 150 

Butter, one pat 100 

or 

Milk toast — one slice of bread 75 

Three ounces of cream ISO 

One half pat of butter SO 

Apple sauce or prunes or a dried fig or stewed 
apricots 75 

Milk, 8 ounces 100 

Total calortes for supper ^ 

Total calottes for day 



OBSCURE CONTINUED FEVER DUE TO STARCH INDI- 
GESTION IMPORTANCE OF lODOPHILIC BACTERIA 
IN THE STOOLS 

I WISH to discuss today the differential diagnosis of con- 
tinued obscure fever in a girl of seven j^ears 

A R was referred bj' her family doctor August 23 1923 
The history was as follows 

Family History — Onl}' child No deaths or miscamages 
No exposure to tuberculosis 

Past History — ^FuU term, normal ddivery Normal at buth 
Burth weight 5f pounds Breast fed for three months, was then 
put on the bottle, and had a good deal of trouble with the feed- 
mg Smce the age of tno jxars she has had occasional penods 
when her bowel movements would be loose and undigested 
WTiooping-cough last wmter, and bronchitis for the last three 
winters Tonsils and adenoids removed two years ago 

Present Blness — ^For about six weeks she has been runnmg 
an afternoon temperature of 99 4" to 100® F Se\ eral times it 
has reached 102° F She gets tired vei 3 ’^ easily on slight exer- 
tion, and IS alwaj's constipated Appetite poor No cough, 
no pain, or frequency of micturition No headadie 

Physical Examination — ^Looks rather poorly and pale 
Skm dear Tonsils out No tonsillar tissue remammg No 
tenderness o\ er the smuses No glandular enlargement Teeth 
excellent Heart negative Lungs negative No D’Espme’s 
sign Ahdomai sbghtly distended, and shows a few small 
superficial dilated leins No masses, spasm, tenderness, or 
CMdence of free fluid Lner and spleen not felt 

Weight, 47 pounds Average for age, 47 pounds Height, 
47^ mches A^erage for age, 45 mches Average weight for 
height, 51 pounds 

Blood examination shows a hemoglobm percentage of 90, 
and the smear shows no abnoimahtj’- of either the red or white 
cells 
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IKc have here a girl who docs not look or fed well, with an 
essentially negative physical examination, and who is running a 
slight but definite afternoon temperature 

Diagnosis — ^There is a possibility that she may have one of 
three conditions Tuberculosis must, of course, always be con- 
sidered when there is a contmued slight temperature If she 
had tuberculosis it would probably be either of the tracheo 
bronchial or peritoneal l)miph-nodes Pyelitis is another condi- 
tion which very frequently gives rise to continued temperature 
without physical signs, and is very common in girls of this age 
Both of these conditions must be excluded 

An intracutaneous von Pirquet test was done, and a roent- 
genogram of the chest was taken The von Pirquet test was 
negative, and the roentgenogram showed nothing abnormal 
This definitely rules out tuberculosis The urine was clear as 
water, and showed no albumm or sugar This rules out pyelitis 
In view of the fact that this child has had a good deal of 
mtestmal mdigestion, it is not unprobable tliat her trouble may 
be due to toxic absorption from the digestive tract Her bowel 
movement was very large, seimformcd, acid in reaction, and 
showed under tlie microscope, when treated with Lugol’s solu- 
tion, a large amount of undigested starch and many lodophilic 
bacteria 

In view of the histoiy and stool findmgs a diagnosis of 
chronic intestinal indigestion due to starch was made 

Discussion — Chronic mtestmal indigestion due to starch is 
very common m younger children, and by no means rare m 
children as old as this The veiy severe forms, where there is 
extreme interference w'lth nutntion, are not commonly seen at 
this age The symptoms arc likely to be poor appetite, loss 
of vitality, failure to gam weight, and abdominal distention 
A slight fever such as this girl has had is not infrequent 'J he 
nature of the bow'el movements is quite characteristic 'Jhcrc 
may be atonic constipation, or there may be too frequent stools, 
up to four or five a day The stools arc always rather large 
and mushy, smell often somewhat like a pigpen, or sour, or foul, 
and arc obviously undigested The microscopic cxammation 
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IS of a good deal of value A small bit of stool is mixed inth 
water on a sbde, and a few drops of Lugol’s solution added 
Undigested starch stams dark blue or black, sometimes in the 
form of round granules, sometimes m amorphous masses Po- 
tato starch is espeaally characteristic, and consists of many small 
granules enclosed in a thick cellulose sheath Also a good many 
lodophilic (black staimng) nucro-orga ni sms are seen Some of 
these occur m chams, some m groups of one or two, and some 
in the form of thick rods or ovoids Inasmuch as thej' show 
well even under the low power of the microscope, they must be 
relatively large in comparison with the ordmaiy^ bacteria of the 
feces Some of them are probabl}' yeasts and molds, some bac- 
teria At any rate, their presence is of a good deal of signifi- 
cance, and they are always found m large numbers w'hen there 
IS starch mdigestion If all starch is removed from the diet, 
the} rapidly disappear and it is ne\ er wise to increase the starch 
in the diet of one of these cases as long as there is any consider- 
able number of these lodophihc bactena present 

The presence of these organisms is alwa}'s an mdication of 
disturbed carbohydrate digestion, usually starch, and the} are 
of considerable importance as a gmde m regulatmg the diet, 
but I ha^e ne\er seen mention made of them m the literature 
except m a monograph by Paul Selter, published m Solmgen in 
1907, and translated by Herbert Rich, of Detroit Selter says 
“There is one kmd of bacterium, however, which we can wnth 
certamt} connect with a form of bowel disease It has been 
frcquentl} obsen'ed that children fed nchly on carbohydrate 
foods often ha^ e bacteria (m the stools) stammg blue wath 10 dm 
I ha^ e seen these lodin-stammg bacteria in all forms, long, thm 
rods often piled up on one another — small, short, thick bacteria, 
and large yeast-hke forms — others small o\’als in bunches or 
chains like cocci, spmdle forms, bullet-shaped, etc All these 
occur in pathologic stools, m am quantity, an occasional example 
bemg seen m an apparently normal stool The practical point 
IS tliat these lodin-stammg bacteria m large numbers are always 
connected w ith a carboh} drate disturbance, and this is a direct 
therapeutic mdication ” 

\ot S— 100 
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Treatment — The treatment of such a case as this is almost 
entirely dietetic, and consists in greatly reducmg the starch in the 
diet, or m the severe cases omitting it entirely Protem food 
m large amounts is subsfatuted for the starcliy food which has 
been withdrawm Often tliere is an intolerance for sugar asi\cll 
as for starch, and in these cases it is not possible to use sugar 
in the diet Where there is no mtolerance for sugar, milk-sugar, 
dextrimaltose, or Karo com syrup may be added to tlie milk 
often m large amounts, and the caloric content of the diet tlius 
greatly mcreased 

The diet prescribed for this girl was as follows 
Breakfasl Half a banana or orange, 2 slices of bacon or a 
chop, 1 or 2 eggs, diaprotem biscmts, milk 

Dinner Meat, 2 tablespoonfuls of spmach, celery, or string 
beans, 1 tablespoonful of rice, diaprotem biscuit, milk For 
dessert ice-cream, gelatm dishes, custard, or junket 

Supper Milk, meat or eggs, or cottage cheese, diaprotem 
biscuits, 2 tablespoonfuls of applesauce or stewed pears 

September 24, 1923 Weight 48 pounds, gam of 1 pound m a 
month Stool shows only a very little undigested starch, but 
still a good many lodophihc bacteria 
Feels much better Treatment same 
January 8, 1924 Weight 52^ pounds Stool still shows 
lodophilic bactena, but no starch 

Treatment same, except omit rice, on account of tlic con- 
tmued presence of lodophihc bactena 

February 26, 1924 Weight 53^ pounds, m excellent con- 
dition Stool shows no starch, and only a few lodophilic bac- 
teria 

April 9, 1924 Weight 54J poimds Stool shows no starch 
and no lodophilic bactena 

October 21, 1924 Weight 57i pounds Stool shows no 
starch and no lodophihc bactena 

Treatment Same diet with the addition of two tablespoon- 
fuls of cereal, or its equivalent in macaroni, rice, or bread 

This child has been on a veo' careful diet, Tilth practically 
no starch for almost a year now, and has gamed 10 pounds 
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dunng that time The average gain m weight for a well child 
of this age m a year is 6 pounds The patient has, therefore, 
gamed at a rate nearly double that of a well diild 

The Eigh-protetn, Starch-free That — ^In severe cases m 
yoimger children it is often necessaij’' to remove all starchy 
foods, TOgetables, and fnuts from the diet Indeed, it is best 
to start all severe cases at once on such a diet It is not ea^ 
to plan an adequate diet for a small child when all the starch 
is removed, and for that reason such a diet is discussed below m 
detail j\Ieat and milk form the cornerstones of the diet, and 
other foods used are eggs, cottage cheese, diaprotem biscuits 
and Karo com syrup Ih some cases it maj* be necessary to 
use fat-free milk , m others whole milk may be given lATiereas 
it IS usually not desirable to allow a normal child to take over a 
quart of milk a day, many of these children can take with ad- 
v'antage as much as 48 oimces If the sugar tolerance is good, 
as It IS m many cases, Karo com sjump or destnmaltose ma}* be 
added to the milk, and furnishes a good many extra calones 
This should always be done if possible, and sometimes it is 
possible to get m 300 or 400 extra calones m the form of Karo 
ilost wntexs m discussmg the dietetic treatment of this condi- 
tion, cdiac disease, as it is often called, say that there is a car- 
iolndrate intolerance, and recommend keepmg the carbohy- 
drate m the diet very low They do not distinguish between 
sugar and starch, uhercas it ts a fact that many cases of starch 
intolerance have a very good tolerance for the more qutchjy absorb- 
able carbohydrate sugar, especially uhen given in the form of com 
syrup, and con tahe it vnth a great deal of advantage 

As much meat should be given to these children as they will 
take, and is almost alwaj’S well tolerated A two-year-old 
child will often take 2 or 3 tablespoonfuls of chopped meat 
three times a daj' Meat is commoni}’’ supposed to be rather 
mdigestible for small children, as a matter of fact, it is not, and 
espeaally m starch mtolerance it is almost alwaj's handled well 
The other articles of food that are used m the high protein 
starch-free diets are eggs, cottage cheese, and diaprotein biscmt 
One or tv\ 0 eggs a day may be giv en, either the whole egg or the 
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yolk alone If tlie yolk alone is used, a good way to gne it is 
to boil tlie egg for fifteen or twenty minutes until it is hard, 
and then to grate the yolk and serve it moistened ivith a little 
milk 

Cottage cheese may be made cither from whole or fat-free 
milk Two teaspoonfuls of essence of pepsin arc added to 1 
quart of lukewarm milk This is allowed to “set” in a bowl 
until tlie curd has formed, then the curd is broken with a knife 
or fork, and whey stramed off through cheesecloth, and a pinch 
of salt added to tlie curd One quart of skimmed milk makes 
about 6 rounded tablespoonfuls of cottage cheese 

Diaprotem muffins are made from Diaprotcin Flour, a starch- 
free, casein flour, prepared by tlie John Norton Company, of 
Columbus, Ohio 

Fifteen level tablespoonfuls of the flour (1 ounce by weight) is 
mixed with one egg, 2 level tablcspoonfuls of bacon fat or butter 
and 3 tablespoonfuls of water, and cooked in a biscuit tm in a 
slow oven This recipe makes si\ to eight muffins, which somc- 
W'hat resemble small "popovers,” and are not at all unpalatable 
Most children take them very well If tlie oven is too hot 
the muffins are likely to taste bitter, due to charring of the 
casein 

The food value of these articles of diet is as follows 

Milk 



Fat 

Sunnr 

Protein 

Coloriei 

8 oz 

of fit-free milk = 0 gram 

11 grams 

9 gnnis 

80 

8 oz 

of skimmed milk = 2 grams 

11 " 

9 •' 

100 

8 oz 

of whole milk =9 " 

11 " 

8 " 

168 


Chopped Chtclen 





Fat 

Protein 

Cilorfri 


1 rounded tiblcspoonful — 

60 gram 

5 grams 

25 


1 level tiblcspoonful «= 

40 

3 ■■ 

17 


Collage Cheese 

Cheese from 1 quart of skimmed milk contains 30 grams of protein, 
and 120 calorics 1 quirt mikes about 6 rounded tibicspoonfuls of cheese 



COJfTINUED FE^’ER DtJE TO STARCH INDIGESTION 15 S 9 
Dtaproletn 2Itiffns 

Recipe 15 level tablespoonfuls diaprotein Sour (10 ounces b\ Ti-eight) 
legB 

2 level tablespoonfuls of bacon fat 

3 tablespoonfuls of n-ater 

This recipe makes 6 to 8 muffins, containing 460 calones 1 muffin con- 
tains 65 calones if 7 muffins are made 

Eggs 

Fat. Protein Calones 

5 grams 7 grams 72 

5 “ 4 ‘ 60 

0 gram 3 “ 12 

Corn Syrup 

1 ounce by volume contams 33 grams carbohvdrate and equals 136 
calones 

1 teaspoonful equals i ounce and contams 5 grams carboh>drate and 22 
calones 


mole 

Yolk 

White 




mow IN THE IHEAWT’S DIET 


Iron is an unportant constituent of the infant’s diet, as it is 
necessary’ for hemoglobin manufacture, and if an insuffiaent 
amount is given m the diet, the synthesis of hemoglobin is 
mterfered with and the infant becomes anemic Human milk 
contains 0 55 mgm of iron per liter (expressed as Fe), a very 
small amount, it is true, but suffiaent for the infant until the 
tune of weamng Cow’s milk contams only 0 17 mgm of 
non per hter, and if the milk is diluted, as it usually is for pur- 
poses of mfant feedmg, this already mmute amount is still further 
reduced So m the artihaal feedmg of mfants the amount of 
iron m the diet is a question of considerable practical impor- 
tance 

Even with the extremely small amount of iron present m 
cow’s milk, an artifiaally fed bab}* is not likely to become 
anemic on an exclusive milk diet up to the mnth or tenth month, 
as It has been shomi (Bunge) that the j'oung of all mammals are 
bom with a reserve supplj'' of iron in the hver to compensate 
for the small amount present m milk and to suffice for the iron 
needs until the infant can begm to take extra iron-contaming 
food It has been shown that those mammals who naturally 
suckle the longest time have the largest resers-e iron deposit 

The iron m the fetal hver is mostly deposited dunng the last 
two months of pregnancy', so that one might expect that prema- 
ture mfants would have a tendency to become anemic at an 
early date, as they ha^ e an insuffiaent amount of reserve iron 
m the h^’er Such is the case, and it has been found by sewral 
obserx'ers that most premature infants begm to show an anemia 
at the thud or fourth month Twins may also show this early 
anemia If the mother is anemic herself, or if she has eaten 
httle iron-contairung food durmg the last months of pregnancy, 
her oSsprmg is bom with an insuffiaent iron deposit, and is 
'•ery likely to become anermc on the uon-poor diet whether it be 
breast milk or cow’s milk 
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Tlic natural inference to be dr.nvn from these facts is tliat 
it IS dcsuable to supply to normal full-term artificially fed in- 
fants during the last half of the first year, m addition to their 
milk, other foods a\1iic1i arc rich m iron Premature infants, 
twins, and infants born of debilitated or anemic mothers should 
receive extra iron before this 

Indeed, one of the chief purjjoses of giving ii mixed diet to 
infants after the seventh or eighth month is to funiish iron, 
and at the present time it is almost universally the custom to 
do so Some of tlie foods which are given at this time, how- 
ever, arc not as suitable as others, and w ith this in view I have 
calculated the figures m the table below showing the amount of 
iron in ordinary measures of various foods It is not possible to 
determine directly the iron needs of infants, but by knowing 
the amount of blood added to the organism, as it grows from 
day to day, the iron content of tlic blood and the .imount lost 
by blood destruction, it is possible to arrive at a rough estimate 
If one makes these calculations it is found that an infant of one 
year needs bctw'cen 1 5 and 2 milligrams of iron m its diet each 
day in order to cover its iron needs ' For <i jiumbtr of reasons 
egg yolk IS the best food to use in order to supply iron It eon- 
tains a relatively large amount of iron, it is almost alw.iys easily 
digested, and it is antirachitie It seems to be tolerated very 
well even by j'oung inf.ints, ,ind may be given raw, slwlccn up 
with the milk, or hard boiled and grated, to older children 


Fe Cotttenfs pf Foods 

vnikrim 

Human milk, 1 liter 

C 55 

Cow's milk, 1 liter 

0 17 

Egg yolk, 1 

1 4 

Spinach, 1 lc\cl tabicspooiiful 

0 59 

Beef jiiicc, 1 ounce 

0 20 

Pninc sauce, 1 1c«l1 tabicspoonful 

0 70 

Oatmeal, 1 level tabicspoonful 

0 10 

Rice, 1 kvcl tabicspoonful 

0 05 

‘Sec Hill, L W , Boston Mtd anil Siirg Jour, vol 191, 
1921 

^o fi, Aiigiisl 
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ANGINA PECTORIS 

Frequency of Signs and Symptoms Referable to the Gastro 
mtestmal Tract Physical Fmdings as an Aid m Diagnosis 
and the Value of Absolute Rest m the Treatment of Some 
Patients 

A cexthry has passed smce Jenner and Heberden noted 
the relationship of angma pectons to lesions of the coronaij' 
artenes The progress made houe\er in the stud}' of this 
condition durmg these hundred years has not been gratifying 
Eien now a controAcrsy is bemg waged by climaans over the 
cause and ongm of the pam and the diagnosis of the disease 
IS at times difficult and uncertam There is much mdeed, 
that remams to be learned about angina pectoris Our knowl- 
edge of the normal capillary circulation of the heart for example, 
is almost ml while the pathologic physiologs' of the coronary- 
circulation remains an unexplored field 

This howeA er, is not the time to discuss theories and possible 
explanations of the vanous points m the syndrome — matters 
well coA ered m the text-books — but it is perhaps a proper time 
and place to review bnefly the condition itself m order to em- 
phasize certam features that haA e been noted only to be slighted, 
and that ha\e been refused their just places m the list of im- 
portant signs and symptoms of angma pectons Hence no 
effort will be made to discuss the w hole subject, but attention 
will be confined to a few pomts 

If one, in studymg patients or the records of patients takes 
the trouble to make a chart of his findmgs, he is soon impressed 
by the frequency of some symptoms and the absence of others 

»593 



1594 


JOSEPH T MTARN 


It was rather surprising, for instance, in studying cases with 
coronary occlusion, to find m many instances that tlie thrombosis 
of Uie artery made tlie patient aware for tlie first time of severe 
heart disease Previous heart failure ivas rarely met with m 
such patients, altliough advanced arteriosclerosis was, as a rule, 
present 

In angina pectoris arteriosclerosis is agam, in most instances, 
the underlying process, and if one review's a large number of 
cases with the primary diagnosis of angina pectoris, instances 
of heart failure will be uncommon This docs not mean tliat 
these patients do not go to the stage of failure — they do — but it 
does mean most probably that tlie presence of pam has been a 
warning so effective that it has been generally heeded And 
when one sees the hearts of such patients at necropsy he is 
amazed at the fact that tlicy performed as well as they did, for 
often the sclerosis of tlie coronary vessels has reached a stage 
w'here a pm can scarcely be inserted into tlicir lumina Tlie 
blood-supply to such hearts is certainly markedly decreased 

The past history of a man with angina may be confusing 
or It may even be misleadmg unless one is familiar with the 
occurrence of symptoms pointing to other systems The fre- 
quency of gastro-mtestinal disturbances, for instance, is strik- 
ing, and at times they have been so misleading that cqiloratoiy 
laparotomies have been performed In a recent review' of the 
records of 40 patients w'lth angina pectoris it was found that 30 
gave stones of trouble referred to the gaslro-intestinal tract— 
“gas,” “sour stomach,” “indigestion," “nausea,” and “nausea 
and vomiting ” Many of the patients had taken soda, while 
others Jiad been on special diets for relief, and in not a few in- 
stances physicians had made diagnoses of stomach lesions 
Rather significant is the fact that of lliose upon whom a;-ray 
studies had been made, none show'cd lesions of the gaslro-in- 
tLstinal tract The imnortancc of so frequent occurrence of 
gastric disturbance in these patients should not be overesti- 
mated but w hen a diagnosis is in doubt any additional evidence 
IS helpful, and it may, therefore, serve as one more link m the 
chain 
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The ongm of the gastric disturbance is undetennined 
Certainly it is not to be found in the common causes, such as 
ulcer or neoplasm, for m a number of patients who died foUow- 
mg thrombosis of a coronaiy* artery, a long histoi}' of epigastnc 
pam, “mdigestion,” and other gastric ^-mptoms was obtamed 
Some of these patients had had angma pectons for years but 
in no instance were gastnc lesions other than artenosderosis 
dlsco^ered at necropsy It is possible that sclerosis of the 
\essels of the walls of the stomach and mtestmes might account 
for the symptoms, or it is not unreasonable to explam all the 
gastnc disturbances as a reflex condition resultmg from the 
changes m the coronary' artenes Some support is given this 
idea bj' the fact that ocdusion of a coronaiy arterj’- veiy fre- 
quentl}* produces an exaggeration of all the ^Tnptoms At 
best, the explanation is uncertam and deserves further study 
Despite the fact that we know so httle of the cause of these 
disturbances, it nevertheless remams true that pam m the 
epigastnum, “mdigestion,” and numerous other gastnc signs 
and sjTnptoms are common, and the findmg of these m people 
over fort}' j’ears of age should direct attention to the heart and 
blood-vessels This does not, of course, mean that all elderly 
patients Mith such a histoxj’’ have angma pectons The ob- 
jection may be raised that 40 cases is too small a senes from which 
to draw condusions, and such a cntiosm is justifiable, but con- 
dusions are not bemg drawn from 40 cases onlj* This par- 
ticular senes of consecutive cases with a diagnosis of an gina 
pectons has been used merely to illustrate the frequencj' of 
gastric symptoms m groups of angma patients ilanj* imters 
ha\e mentioned these sj-mptoms before, but without due em- 
phasis 

Another complamt frequently made is that of dj*spnea on 
exertion and usually on ^ eiy sbght exertion, such as ivalkmg fast 
or w alkmg against the w md This sjTuptom often precedes the 
onset of angmal attacks, and is readily understandable when one 
secs the amount of sclerosis m the coronatj* artenes Indeed, 
after seemg the extensne sclerosis which occurs, one is at a 
loss to explam why all patients with sclerosed coronaij- \essels 
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do not have dyspnea or even heart failure, unless it be true that 
paui or dyspnea — m many mstances paroxysmal— ser\'cs as 
an effective warnmg to limit further activity All patients 
with angma pectoris do not necessarily have coronarj' sclerosis 
Osier has reported deatlis from angmal attacks in young people, 
m whose hearts no pathology was discovered 

The pain — its distribution, character, and origin — has been 
the favorite point of discussion of all who have talked or written 
of angma, and many opmions on its various characteristics can 
be found in the literature It may not be amiss to point m 
passmg to the fact that angmal pam is frequently located in 
the epigastrium — a pomt of some mtcrest m view of tlie fre- 
quency of gastric symptoms before the actual anginal attacks 
begin A patient seen occasionally by tlie writer during tlie 
past five years illustrates the importance of givmg due consid- 
eration to these digestive disorders m elderly people This 
patient ivas a woman seventy years of age, who for fifteen years 
had suffered from “mdigestion,” excessive “gas on stomacli,” 
and at times distress after meals Durmg the past ten years 
the attacks had increased in frequency She desenbed one as 
follow's “The first thmg I notice is a feelmg of fulness m tlie 
‘pit of my stomach,’ which mcreases so rapidly that I have to 
loosen my clothes m order to get my breath “ On being ques- 
tioned she stated that she never had pam eitlier in tlie epigas- 
trium or m the chest, but the fulness seemed to be due to gas in 
the stomacli, w'as always accompanied by shortness of breath, 
and at tunes by nausea and vomiting Only during the last 
two years had tliese attacks come as often as once a week, and 
then they usually came from one to tlirec hours after eating 
On several occasions an attack came immediately after a meal 
Finally, follow mg a light meal, she noted a sudden distressing 
fulness m tlie epigastrium — not painful — ^but tlie distention 
W'as greater and she had to undress to relieve the “full feeling ’’ 

A few mmutes later she had marked dyspnea and began to a omit 
Her heart sounds, which had been ver^' faint durmg previous 
attacks, could scarce!} be heard m this one Her heart was 
shghtl} enlarged to percussion and the bases of both lungs were 
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filled ^^th crackling rales Her skin -n-as ashy pale, cold, and 
moist She died suddenly two hours after the attack began — 
the characteristic death of coronaiy occlusion Such a case 
presents ^^v^dly the relationship of gastro-mtestinal disturb- 
ances to coronaiy’’ disease, and no further comment upon it is 
necessaiy^ 

Too httle attention has been given to the \’alue of ph 3 'sical 
findings in angma pectoris It is true that there exists no one 
sign characteristic of the condition, but there are one or two 
signs w hich ma}' be of real value in the diagnosis The intensit)’^ 
of the heart sounds ought to be noted Of the 40 cases men- 
tioned, only 12 were found to have heart sotmds of normal 
mtensity In all the others the sounds were described as 
“weak,” “famt,” “very distant,” “barely audible ” and “of 
tic-tac quahty ” These finding s in routme phj^sical examma- 
tions and m such astonishmgly high percentage should give 
one pause and cause him to weigh, veiy carefully, the meaning 
of famt heart sounds This point has not recened its just 
emphasis Few other cardiac conditions produce heart sounds 
of weak mtensity, and when such conditions are present they 
are not difficult to recognize A thick chest wall or emphj’-sema 
IS apt to obscure heart sounds, but m veiy few instances of 
actual heart disease are the sounds “barely audible ” 

Other physical findmgs are less constant Cardiac hjqier- 
trophy may be found at times, although manj-^ patients whose 
angmal attacks are of j'ears’ duration maj’- ha\ e hearts of normal 
size as shown by the 7-foot x-ray plate Signs of heart failure, 
particularly early ones, are sometimes present The appearance 
of fine cracklmg rales at the bases of the lungs is one of the 
earhest mdications of failure, and this sign maj’- be present for 
a long time before others appear Many patients with angina 
die suddenlj' as a result of coronary occlusion, but some go on 
to gradual heart failure — due most probably to a failing blood- 
supplj’ to the heart muscle 

It IS surprising, when one consults the records of hospitals, 
to find so ^ erj’ few hospital deaths due to an gina pectoris It 
raises the question as to how these patients die The answer, 
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in part, is to be found in the newspapers where one reads almost 
daily of sudden deaths It is highly probable that many of 
these people get a final occlusion of a coronary arteiy and drop 
dead, cither from rupture of the heart or from ventricular 
fibrillation Others, of course, die of a gradual heart failure, 
and patients of this type are seen m hospitals and private 
practice For additional diagnostic evidence one may look 
to the electrocardiogram and may now and agam obtam assist- 
ance from this source The notchmg of the QRS complex 
is, of course, well known and occurs frequently, though by no 
means constantly, for m patients with angma of long standing 
normal curves may be found The change m tlie QRS may 
vary from a slight notchmg to a marked spreadmg of tlic com- 
plex Left ventricular preponderance is common Rarely 
curves with low amplitude are seen, but tins findmg — a very 
frequent and significant one m cardiac infarction — ^is unusual 
m angina, though when present is one more bit of confirmatory ^ 
evidence 

Observations made at varymg tunes on 35 patients indicate 
that the leukocyte count m angina attacks is normal The 
counts were never above 12,000 cells per cubic milhmcter 
This fact, though seenungly unimportant, furnishes a good 
(Merential pomt between a simple angmal attack and the more 
senous attack resultmg from thrombosis of a branch of a coro- 
nary artery The latter is almost mvariably accompanied by 
a leukocytosis 

Confusion of a simple angmal attack with occlusion of a 
coronary artery is not infrequent, and is due chiefly to failure 
to recognize the occlusion of the artery and tlie significance of 
its accompanymg signs and symptoms The onset of the 
attack m both mstances is sudden, and very often the location 
and radiation of the pam is the same, but the seventy is much 
greater nith the ocdusion of the artery And while the pain 
may last mmutes or longer in angma, it is generally reheved by 
nitrites In a patient wnth tlirombosis, on the otlier hand, it 
lasts hours or days, and m many mstances neither nitntcs nor 
morphm give relief Early signs of cardiac failure accompany the 
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infarction — rales m the lungs, tenderness and sw elling of the 
h\er, and marked d 3 rspnea and e^austion on effort Fmally, 
the presence of a leukocytosis and often of a fever makes it pos- 
sible to differentiate an ocduded arteiy^ from a simple angmal 
attad. 

The treatment of so common a condition as angma pectons 
is not simple, at times it may necessitate a radical change m 
occupation and mode of hfe This is particularly true m m- 
stances where patients do strenuous manual labor One pnn- 
aple of treatment merits greater emphasis than it receives 
In many patients with angma fatigue and exhaustion plaj' an 
unportant role, such patients are unable to respond to effort 
without pam or dyspnea, and the angmal attacks come at 
frequent mter\'als In these cases absolute rest in bed is mdi- 
cated !Mackenzie has advocated this repeatedly but one 
sees m hospitals and m private practice patients with angma 
of years’ duration and m whom exhaustion is a promment 
feature, but they have rarely, if ever, been treated by rest m 
bed 

Durmg the past year a man fifty-five years old, a foundry’ 
worker, has been followed closely m the Boston City Hospital 
In 1912 this man began to have angmal attacks and shortness 
of breath, and as a result was given “an easier job ’’ Despite 
this, his attads contmued and he began to show* signs of cardiac 
failure He then entered the hospital, and after a short rest 
was able to return to work and remamed free from anginal 
attacks for several months Six months ago he began to haA e 
se\ eral attacks dailj’’ and a constant “constnction” m his chest 
He was placed at absolute rest, and after a month was able to 
return to his work and to continue workmg for three months 
without an attack Pre^^ous to this hospital stay in bed he had 
digitahs and mtntes and had “rested” at home, but without 
effect upon the frequencj’’ of his angmal attacks A month ago 
he came m agam, his attacks of pam ha^^ng become more severe 
and more frequent He w as given theobromm and digitalis, with 
a resulting improvement m his dj*spnea, but the painful attacks 
Contmued He was then put at absolute rest and the attacks 
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ceased in one week Hus is not an isolated instance, for many 
patients respond in a similar manner Drug therapy will 
frequently fail to dimmish the number of attacks unless com- 
bmed watli absolute rest This combination is recognized as most 
efficient m treating more advanced heart failure and is in gen- 
eral use It wall be found equally efficaaous in some patients 
W'lth anginal attacks and early signs of heart failure Rest ui 
bed, therefore — absolute rest in bed — descn'cs a more promi- 
nent place m tlie treatment of angma pectons 

Ihe value of digitalis and nitrites is too well known for 
comment The value of tlieobromin, however, is not so gener- 
ally understood, mdecd, in some parts of this countiy it is not 
used at all Its use is, however, based upon sound pharma- 
cology One of tlie striking effects of tlieobromin is dilatation 
of the coronaiy arteries Good results, may, tliereforc, be ex- 
pected irom its use m angina pectons, and, as a mailer of fact, 
are frequently obtained Theobromin w’lll give relief at times 
when nitrites fail, and if given daily may reduce the number 
of anginal attacks appreciably ' 

Of much greater importance, however, than isolated anginal 
attacks is the whole problem of treatment For the individual 
attack it IS generally accepted that drugs are indispensable and 
almost invariably give immediate relief, but depending upon 
drug tlierapy alone is as unwise as depending upon rest alone 
A rational ^combmation of rest and medication is the most 
effective form of treatment w'hicli can be employed Ihc 
value of absolute rest in the cases in which exhaustion plaj's a 
role and m mstanccs of the very early signs of heart failure 
should be borne especially in mind 'Ihe importance of these 
therapeutic procedures is great, and when they arc employed 
together with a careful and wise regulation of the patient’s life 
and activities good results may be expected 

‘ The dosage of tlieobromin sodiosalicylatc commonly cmplojcd is 5 to IS 
grains three times a da> It is ncll to mention, also, that some patients arc 
more susceptible to the drug than others, severe headache!, or niusta and 
vomiting may follow its prolonged use or large doses 
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THREE CASES SIMULATING NEPHRITIS 

That the finding of albunun and casts in the unne does not 
necessanl}' indicate nephntis is a commonplace The physio- 
logic and pathologic conditions ginng nse to these phenomena 
are many and \aned In most cases the imderlj-mg factor is 
endent or mil become so under chmcal observation The 
cause of the albummuna m decompensated heart disease, m 
acute feAcrs and exanthemata, in the albummuna of adoles- 
cence, and m that assoaated mth menstruation or profoimd 
anemia or followmg se\ere exercise is usually self-eMdent and 
transient If, howei er, no adequate explanation can be found 
for such a disturbance m a giA en indiMdual, and if the vanous 
' transitory causes ha\ e been ruled out, the clmiaan must think 
more or less senously of nephntis, but he ^ould beware lest 
the mertia often following the establishment of a supposedly 
defimte diagnosis bhnd him to further deA elopments m the case 
and prevent proper e\ aluation of the slight, though often cruaal, 
changes in the signs or symptoms that are shown Latterly 
chemical analysis of the blood and renal fimction tests of a anous 
sorts ha\ e been mtroduced to help the chniaan toward a better 
diagnosis, and thus toward a more rational and a more accurate 
prognosis These tests are, without question, of great serxace, 
but in the last analysis they would seem to be of more Aalue m 
the prognosis and the mtelligent pursuit of the treatment than 
m the difTcrentiation of a “fimctional” renal disturbance from 
the true though slight, pathologic change The moment we 
haAe tests sufiiaently sensitiAC to detect -very’ shght changes m 
renal pathology', then immediately do these tests respond to 
\OL.S^XOl x6oi 
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tliosc functional changes in tlie kidney associated ^^lth or caused 
by e\trarcnal factors, and tlius the very purpose of tlie test is 
defeated In many cases uhere help is most needed s\e must 
rely largely or solely on tlie pure climcal data Sir William 
Osier quotes Thomas Fuller as saying, “The reasons drawn 
from tlie unne are as brittle as the urinal ’’ Laboratotj' tests, 
by Uie same token, are of value only w'hen accuralelj' done, 
intelligently interpreted, and cast aside (m most cases) when 
they do not concur ivith ivell-established dinical evidence 

ITiat there are many cases diagnosed and treated as neph- 
ntis in which renal patliology is of minor importance or actually 
lacking IS certam It is a diagnosis w'hich allows great latitude 
in prognosis We have seen on tlie Fourth Medical Science 
at the Boston City Hospital during recent months several 
cases which were, for a time at least, diagnosed as nephritis, 
by ourselves or by others, whicli turned out to be something 
else It may be worth while to record tliese here 

Case I — ^Admitted to the hospital September 19, 1924 
Age sixteen White Male 

Faintly history imimportant 

Past History — ^Measles and pertussis several years ago 
Tonsils removed three years ago There have been no cardio- 
respiratory symptoms except slight dyspnea on exertion for 
several years The school doctor told him he had a weak heart 
There have been no gastro-mtcstmal symptoms, nor has he 
had any genito-urmaiy trouble except as related below in the 
present lUness There was no histoiy of venereal disease 
Best weight 106 poimds one month ago He tiiuiks he has lost 
7 pounds since then 

Present Illness —Five years ago after exposure tlie patient 
went to bed one evenmg wuth a slight chill During the early 
niommg hours he was wakened by a dull ache in the nght 
upper quadrant and the right flank He passed blood in his 
urme tlie next day, and he contmued to do so for a month, 
at the end of which time he was admitted to one of the large 
hospitals of Boston Renal calculus and tuberculosis of the 
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kidney were both considered, but no laboratorj* e^^dence for 
either of these conditions iras forthcoming, and he was dis- 
charged with a tentative diagnosis of nephritis and a diet low 
m protem and low in salt There was no edema at this time 
His urme contamed, however, much albumm and manj' casts 
Five j'ears elapsed without anj' speaal symptoms and the 
patient contmued m good health 

Fi\e daj's before entrance there was a recurrence of the 
p ain in the flank The pam was severe and radiated to the 
bladder He suffered from moderate nausea On entrance 
we found a well-de^ eloped and poorly nourished boj* The 
head, eyes, ears, nose, and throat were negati\e There was 
shght tenderness m the nght upper quadrant The unne on 
entrance had a specific gra^-lty of 1015, was aad m reachon, 
and contamed a slight trace of albumin, a rare granular cast, 
and a few red cells Thephthalem test was 60 per cent m two 
hours Kidney plates at this time were negati\'e for stone 
Cystoscopy was done and an a-raj' after mjechon of the ureters 
shoned a kinked ureter with a marked prolapse of the nght 
kidney The patient was discharged without operatn*e mter- 
ference and was instructed m buildmg up his bodilj* strength 
and weight as the best means of supportmg his kidney and pre- 
\entmg a recurrence of the sjTnptoms 

As we saw the case it was not difiScult to diagnose That 
it had been misleading may be seen bj- the fact that nephntis 
was the diagnostic label made by a large and thoroughly compe- 
tent dime A young boy does not do well on a low protem, 
low salt diet Undernourishment was marked on entrance 
and was a factor, in all probabihty, m the recurrence of the 
simptoms He had been unusually well while at a boj’s’ camp 
a prenous summer, and it was after his return to his home and 
to less satisfactory' h\'mg and eatmg conditions that his second 
attack came on The diagnosis of kidney disease, like that of 
heart disease, is easier to make than to undo, and if, m addition, 
a j oung growmg boy lives for a long penod of time on a too low 
protein diet some damage to his general health may be done 
That a reasonable amoimt of protem damages the kidnev even 
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when diseased is as yet unpro^cd In ad\anced cases tlie 
clinical condition can be improved by such a r6ginic and the 
blood chcmistiy’’ may be brought back to normal liut a pro- 
longed diet of this sort may be harmful, particularly m a groi\- 
mg boy Man}' obese cases with high blood-pressure and slight 
renal mvolvement improve greatly under a diet calculated to 
reduce the weight, and this diet is \ery often relate cly if not 
absolutely high in protein In the absence of nitrogen reten- 
tion or other signs of defective nitrogen elimination it is jirob- 
ably umiise to limit too closely the patient’s nitrogen intake, 
particularly m the case of a growing individual 

Case II — White male, aged fifteen Admitted December 
27, 1923, witli a complaint of anasarca and a diagnosis by his 
private ph>sician of nephritis 
Family history negative 

Habits good He does not smoke or drink alcoholic drinks 
Past Ilislorv — Scarlet fever a year ago followed by a normal 
convalescence Since that time he has had slight polyuria 
and nocturia quite generally once or twice a night T Jicre have 
been no other genito-urmary s}’mploms, nor was there any 
evidence that the urmc contained albumin during the past year 
Present Illness — About three months ago the patient began 
to notice that his abdomen w'as sw'ellmg, and at the same time 
his family noticed that his face and eyes were puff} There 
was no nausea, headache, or faihng nsion He felt weak and 
below par generally He was treated by his local doctor with a 
low protein diet, and the edema and ascites disappeared At the 
end of tw'o weeks, however, these signs began to reappear and 
he was admitted to tlie hospital witli a diagnosis of ncplintis 
On entrance we found a poorly de\ eloped and poorly nour- 
ished boy, mentally clear, but obviously quite sick The face 
was pale witliout any noticeable yellow color, the eyes were 
sunken and bright I he heart, which was not enhirged, showed 
a soft systolic whiff at tlie apc\ and along the left sternal border 
Tliere was sbght dulncss at the bases of both lungs, and over 
these areas could be heard medium moist rales 'I he abdomen 
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■was much distended and a definite fluid vrave could be made 
out The extremities and scrotum nere edematous On en- 
trance the urme nhich nas Nerj* scant m amount, showed a 
trace of albunun, manj* red blood-cells and a few hyalme and 
granular casts He seldom passed over 600 c c in one da}’, 
and the general a\erage was 350 cc These unnaiy findmgs 
continued throughout the stay on the medical wards There 
nas a shght secondary* anemia The blood urea mtrogen was 
46 6 mgm per 100 cc of whole blood The plasma protein 
was 8 43 per cent Thus he had a \ eiy- considerable mtrogen 
retention and a normal plasma protein A few da 3 ’’s after his 
entrance an abdoimnal tap was done and 500 cc of a light 
j-ellow flmd mth a speafic gra\'it 3 ' of 1014 was mthdrawn A 
two hour test was done which was mterpreted as showing 
fixation of graMtj' during the da}’ and a relatn e nocturia He 
was, however able to concentrate urea gi\en by mouth veiy 
well indeed, and he excreted more than the usual percentage in 
two hours In spite of his high blood urea mtrogen he was 
able to handle simple nitrogenous substances well A tentatii e 
diagnosis of nephritis was made and he wras placed on a low 
protein, low salt diet He did not respond to this treatment 
and a shght grade of jaundice was obsened m the scleras 
In ^^ew of this additional sjouptom of jaundice and the appar- 
ent abilit}’ of the kidneys to excrete urea normally, the diag- 
nosis was reconsidered There were a few prominent \ems m 
the abdonunal wall, mdicatmg Msceral ^enous obstruction, 
and a prompt direct lan der Bergh bilurubm test on the serum 
and a shght though persistent jaundice A moderate tempera- 
ture of 99° to 100° r indicated an mfection and tuberculous 
peritonitis and cirrhosis of the h\er were both considered as 
diagnostic possibihties The von Pirquet test was, howe\er, 
negatne An exploratoi} laparotom\ showed a small, nodular 
h\er, probably an mfectious arrhosis 

The case illustrates the conflicting nature of some labor- 
ator} e^^dencc The blood urea was double the normal \aluc, 
}et he was able to concentrate urea b} mouth \-er\' well The 
two-hour test indicated a moderate renal insufficiency Yet 
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we were correct in casting aside tins somewhat conflicting evi- 
dence and being led by tlie clinical data alone 

Case ni — White male, aged forty-five Admitted to tlie 
hospital July 11, 1924 He had been in the hospital a year 
before witli a diagnosis of aortic insufficiency and cardiac de- 
compensation For a few months before this entry he had been 
troubled wath increasmg dyspnea, edema of the ankles, nocturia, 
frequency, and some degree of nausea He had noticed no 
headache, and had had no trouble with his vision Otherwise 
his past history was irrelevant He had had no important 
infections and there was no history of venereal disease He im- 
proved under digitalis and rest, and his vital capacity rose to a 
normal figure of 4000 He left the hospital with a w'ell-com 
pensated aortic lesion and a “moderate degree of renal damage “ 
He was well, however, for two months only, and he then began 
to have edema of the ankles, noctuna, and frequency Though 
his appetite continued good and he was subject to no gastro- 
intestinal symptoms, he lost 15 pounds in seven months On 
his second admission he was dyspneic and cyanotic His teeth 
were very poor mdeed, many being merely rotten snags, and 
pyorrhea was very pronounced The lungs were negative save 
for the fact that both bases were dull and many moist rAlcs 
could be beard over these areas The heart was enlarged 2 cm 
to the left of the midclavicular line and was found 3 cm to tlic 
nght of the sternum The heart sounds were of fair quality 
There w as a short diastolic murmur n the third left space At 
the apex a loud systolic murmur was found TJie pulse was 
Corrigan in type The abdomen was negative except for tlie 
fact that the liver could be palpated several inches below the 
costal border There was marked edema of the extremities 
extendmg to the scrotum and the low'er back 

Under digitalis and rest he rapidly improved The dyspnea 
and edema largely disappeared and he felt very much better 
The pulse ranged from 80 to 90 A phthalem test done at this 
tone was only 15 per cent The unne, with a specific gravity 
of 1012, contained a large trace of albumin, many granular 
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casts, and from 5 to 10 red cells per high-power field The 
blood urea w'as 57 8 mgm per 100 c c The red cell count was 
2,300,000 The white cell count, 19,000 The whole blood 
unc aad (b}' Fohn’s latest direct method) was 6 2 per 100 c c 
The carbon diosid of the plasma was 249 volumes per cent 
The patient dioned at this time httle or no cardiac decompen- 
sabon This had virtually disappeared under effecbve and 
rapid digitalization The unne, the blood chenustry, and the 
renal dye test all mdicated a far more se\ ere renal involvement 
than could be accounted for by cardiac signs A mbogen 
retenbon both of unc aad and urea and a very defimte aadosis 
usually bespeak renal pathologj’ if other causes have been ruled 
out, as the}’’ seemed to have been m this case In vievr of these 
facts the pabent 'was placed on a veiy low protem diet Under 
this rfigune he seemed to improve definitely The blood urea 
mtrogen dropped to 348 and the alkah reserve rose to 35 5 
volumes per cent His red cell count, however, remamed low 
and there developed a shght temperature Red cells conbnued 
to be found m his urme and the amount of albumm did not 
appreciably dimimsh After another two weeks of this treat- 
ment the blood urea mtrogen had fallen to a normal figure of 
20 7 and the alkah reserve had nsen to a normal value of 51 9 
The hematuria conbnued, ho'wever, and the pabent seemed 
dmically worse rather than better In the meanbme a thor- 
ough search had been made for the source of the temperature, 
and pus had been found in the nght antrum and the nght smus 
These were dramed, with the evacuabon of large amounts of 
foul pus It Mas felt that the source of the mfecbon had been 
found and a rapid improvement was looked for The anemia 
grew worse, however It was the general impression that we 
were deahng wath a rapidl}’- advancmg nephritis A trans- 
fusion was gl^ en The phthalem dropped to a trace and the 
blood urea nitrogen rose agam to 51 3 mgm per 100 c c A 
renal a-ray showed no c^^dence of stone There -were no pe- 
techue, the spleen could not be felt, and there were no sneats 
The fe\cr, m spite of the adequate drainage of the antrum, 
conbnued to run from 99“ to 102“ F 
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The patient gradually failed and died on September 15th 
At autopsy the following were the mam findings The 
abdomen contained 925 cc of clear yellow fluid The right 
pleura contained 900 c c of fluid, w'liich w'as clear, the left pleura 
contained 275 cc of blood fluid Ihe pericardium w'as oblit- 
erated by fibrous adhesions The myocardium wms negative 
The endocardium was negative eveept for the aortic and mitral 
valves, which showed extensive old and fresh vegetations, 
firmly attaclied and but httle ulcerated The coronaij'’ arteries 
were shghtly sclerosed The aortic valve w^as incompetent 
The spleen w'cighed 265 grams and contamed an old infarct 
1 cm in diameter The liver show'ed passive congestion The 
kidneys wreighed 350 grams and each had an old infarct in tlie 
upper pole Otlienvise the renal parenchyma w'as entirely 
normal There was no nephritis The diagnoses made W'cre 
as foDow's 

Vegetative endocarditis 
Old pleuritis and efifusion 
Fibnnous pericarditis 
General arteriosclerosis 

Passive congestion of the liver, spleen, and kidneys 
Infarcts of the spleen and both kidneys 
Here was a case of mahgnant endocarditis w'hich had been 
diagnosed and treated as a case of nephntis Ihe blood chem 
istiy mdicated a moderate degree of nitrogen retention and a con- 
siderable aadosis Tliese findings improved materially on a 
low protem diet Yet in spite of the fall in blood urea and the 
rise in alkali reserve the patient was chmcally w'orse It is under 
such circumstances that laboratory data, particularly chemical 
data, should be cast aside A blood-culture w’ould have settled 
the question, yet tliere were no mdications of malignant endo- 
carditis except those that might just as reasonably be ascribed 
to an advancing nephntis, with an associated infection of the 
antrum Tliat the case presented, in any event, a hopeless 
prognosis is of little moment A low' protein diet is hardly one 
w luch w ould be chosen to combat a severe general infection 
In a doubtful case one should scrutinize carefully all the 
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dinical data at hand before making a diagnosis of nephntis, 
and one should be constantly on the alert for the development of 
new symptoms or signs which might turn the attention to some 
other disease Laboratoi3’’ data are good confiimatorj' endence, 
but rarelj* good contradictory* CMdence If one follows chemical 
data alone one uill frequentlj' be led astray In many cases the 
disease mistaken for nephntis offers no better prognosis than 
does nephntis itself, and hence but httle actual harm is done 
Harm may be done however, m young persons by puttmg them 
on too low a protem diet for too long a time, and we have had 
one case which had been treated outside as nephntis which 
pro\ed to ha^e myxedema, and with the exhibition of thyroid 
this patient, as might be expected, impro\ ed very markedly 
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the REDDXiDANT COLON 

This is an interesting and important anomalj* of the colon 
which IS fairh’ common, and which has been somewhat neglected 
in the test-books It is not an easy subject to look up There 
are a few valuable papers, but our s\*stems of methane saj' httle 
about it 

Formerlj* the redundant colon used to be discovered only as 
an occasional surpnse at a surgical operation for serious ^unp- 
toms, but now since the Roentgen raj- has been used freelj-, 
we are gettin g a large and mcreasmg amount of information 
about It We used to get a wrong impression of the disease 
from earl}- surgerj*, which onlj- disccfv'ered the severest cases, 
often at an emergencj- operation We ha\e now a far better 
idea of its frequencj- and importance and diagnosis from the 
routine barium Roentgen-raj- examinations, which are so com- 
mon 

The redundant colon is one that is too long for its owner 
This IS not a matter of absolute length, because Brjant^ has 
shown that the vanation m the length of the colon m adults 
is all the waj- from 3 feet, 4 inches up to 10 feet, 10 indies in his 
series of 160 cases, but it is a matter of bemg too long for the 
mdii-idual abdomen and somewhat looselj* attached, so that 
the colon falls into loops and kinks The redundance- maj- be 
general, that is, the whole colon maj fit the abdomen badl}', 
ee erj' part of it maj be a httle too long and too loose, or it maj' 
be local, so that we hae e simplj- a e crj long sigmoid loop in an 

•John Br\-ant, Ob<^n-ations on the Growth and Length of the Human 
Intestine, Araer Jour Med Sa , 1924, dvni, 499 
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othervMse normal colon (Fig 236) or a double loop at tlie splenic 
or hepatic flexure (Fig 239), or a \ei 3 ' long trans^erse colon 
(Fig 245) Nearly tuo- thirds of the important loops are found 
on the left side of the colon, in the sigmoid, descending colon, 
or splemc flexure This loopmg and kinking of the colon may 
interfere with its function, and give rise to mild, moderate, or 
even verj se\ere S5inptoms, which lead to confusion witli other 
kinds of abdominal disease We ha\e had one or two patients 



who had had an operation for supposed appendicitis, one or 
two who were wonting about the possibility of cancer, and 
others m whom diverticulitis and gall-bladder disease had been 
considered, and se^eral with intermittent tumors, which were 
obMouslj fecal tumors, which came and went as the colon was 
unloaded 

While the cause is usuallj' considered a congenital one. 
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there is a certain amount of eMdence that it is acquired m some 
patients bj* oAerloadmg and stretchmg the transverse colon 
and sigmoid m chrome constipation, and as a result of long 
abuse of cathartics 

The most common sj-mptoms are constipation, which is 
found m about three-quarters of the cases also with almost 
equal frequenej* pam, distress or gas in the abdomen The 
pam or distress may be local or general and \’anes m mtensity 
from ^ague general discomfort to \aolent cohes Vomitmg 
occurs m about one-third of the cases Acute obstruction of 
the colon may occur rarely Vohiilus of the colon, which 
usually mvolves the sigmoid, is ne\er found unless the colon 
IS redundant 

In addition, there are other \ ague sjTnptoms, such as head- 
aches, malaise, irntahiht}*, fatigue, etc , which may be due to 
partial intestmal obstruction and tovic absorption, or may be 
of purelj' nervous ongm At least one-third, perhaps more, 
of the persons who have redundant colons have no definite 
sv-mptoms at all 

A redundant colon may, of course, be found with some other 
lesion, such as abdommal cancer, an appendix, goiter, etc , but 
IS far more commonlj foimd alone The sjTnptoms are not 
alvvaj s in proportion to the length of the loops, but correspond 
rather to the degree of disturbance of colon function', and the 
tone of the colon and abdominal wall, and the sensitiv^eness of 
the nervous sv'stem In general, the longer the loop and the 
poorer the muscular tone, the more hkelj* we are to hav'e trouble 
The sjTnptoms, like those of diaphragmabc herma, are easy 
to understand after the x ray pictures are taken and the diag- 
nosis established, but the lesion is practically impossible to 
diagnose defimtely without the Roentgen ray 

We must remember that a loop is not a stneture, it merel}’ 
has a tendencj’ to obstruct if it is overfilled, or twisted, or kinked 
Therefore the sjTnptoms mav' be present onlv' at mtervals w hen 
these conditions arc present The condition mav’ be well 
shown bv* the routine barium meal given bj* mouth, but is 
usuallv' more striking after the banum enema Both methods 
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are desirable, the enema to fill the whole colon at once and em- 
phasize the loops, and the banupi meal to show tlie effect of the 
lesion on the emptying of tlie bowel 

Tlie diagnosis is easy m the well-marked cases, but it is not 
always easy to draw the line between normal \anations m the 
colon and mild redundanqr It is well to be conser\'ative m 
diagnosis, and not mclude too many mild cases in this group 
We must not make too much of a sigmoid loop a few* inches 
longer than the average, or a hepatic flevure, or a descending 
colon that is a httle wavy There is considerable normal 
vanation m the length of the colon, as shown by Bryant’s 
figures already' quoted My impression is that there are many 
moderate, mild, and some severe cases 

Case I. — ^hlrs C H L is a housewife of forty'-two, with 2 
healthy children She has al way's been well and strong, but 
has had several brief attacks of severe epigastric pam in the last 
few years In the last slx months there w ere tlirce severe attacks 
of epigastric pain, w'lth vomitmg, she has had constant, mild 
distress m the navel region, with no relation to meals, also some 
soreness or "pullmg” across the lower abdomen, and she cannot 
he on the left side at times There is intermittent constipation 
with laxative and enema habit, much gas m bowels reheved 
by enema, and attacks of diarrhea lastmg two or three days 
Diagnosis of cholecystitis, gastric ulcer, and appendicitis had 
been made She had been given an ulcer r6gime witliout 
relief, and an exploratory operation was adxised She has a 
lax abdominal wall, and the stomach contents after a test- 
breakfast showed low secretion without mucus or blood 
Roentgen exanunation a month ago, dunng an acute attack, 
ga\ e bizarre pictures of the stomach (Fig 236), which was high 
and mierted, witli tlie convexity of the curvatures upward, 
and the first portion of the duodenum pointing down There 
was a SO per cent six-hour residue in tlie stomach The hepatic 
flexure was above and to right of the stomach, botli flexures 
and the whole colon were greatly' distended with gas At 
twenty-four hours the whole colon was filled, and a large long 
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Sigmoid loop reached up under the hver, almost to the height 
of the hepatic flexure 

A Roentgen examination repeated at the time of the first 
visit showed a stomach normal m outline and position, freely 
mobile, and empty in fi\e hours The hepatic flexure was at 
the iliac crest, the appendix was long, wavy, mobile, and not 
tender There was a large, long sigmoid loop fillmg the mid- 
abdomen and readung up to the transverse colon (Fig 237) 



Fig 236 — Case I High inA crtcd stomach ^vlth con\ e\itj of flexures up- 
Ti'ard, and first portion of duodenum pointing down, due to pressure of dis- 
tended sigmoid loop F, Fundus, P, p>lonis 


The colon was well filled throughout at the end of forty-eight 
hours 

The long sigmoid loop, causing partial obstruction with 
delayed emptying of the whole gastro-mtestmal tract, the gas- 
filled colon, which pushed up and mxerted the stomach, the 
intermittent colics, the pre\aous wrong diagnosis an'd advice 
to ha\e an exploraton laparotomj , make a striking picture of a 
redundant colon of se\ere ty-pe The first radiologist missed 
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the significance of the long sigmoid loop and obstructive signs, 
and made a diagnosis of probable gall-bladder adhesions Note 
espeaally the difference in the i\hole abdomen durmg and 
between attacks The stomach at one time is imerted and 
defonned, out of position, and slow m emptjang, and later en- 
tnely normal in every respect Tlie hepatic flexure was lerj’ 
high and gas filled at one time, and later normal in appearance 



Fig 2?/ — Case I Redundant colon wjth long sigmoid loop reaching up to 

trans\erse colon 

and position There are few other conditions which can pro- 
duce such sharp contrasts in the position and function of tlic 
stomach and bow els at different times 

The course was satisfactory, no operation was ad\ised, but 
instead rest, abdominal exercises, a supporting corset, mineral 
oil bj’ mouth and b\ rectal injection, an occasional enema 
With the exception of two mild attacks four months later tlie 
patient has remained entirel> well for six } ears 
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Case n — ^Irs N C R is a house'wife of fifty, of very 
nervous disposition, a poor sleeper, alna3rs tired, a great worner, 
v ith frequent attacks of typical migraine for the last fifteen 3’ears 
She has persistent constipation with daily laxatives, and for 
thirty 3’-ears intemuttent indigestion, gas in bon els and much 
belching, distress and soreness m the abdomen, especialty in 
the right upper quadrant Enemata \rere used frequentl}’- for 
relief hlotonng “pulls on the nght side ” There was no 
vomitmg except vith migrame, no cohcs, and no jaundice 
She IS very much womed about her health and the question of 
an operation, as a diagnosis of chronic appendiatis has been 
made 

Phj'sical exammation shows a rather plump, flabby woman 
with dark circles about her ej'es, and a red fissured tongue and 
very active reflexes She has a poor posture and relaxed, 
pendulous abdomen The stomach contents after a test- 
breakfast shows normal secretion wnthout mucus or blood 

Roentgen exammation show s the stomach normal m position 
The antrum is somewhat narrow' and elongated The pj'loric 
region and first portion of the duodenum do not fill well even 
after prolonged observ'ation The second portion of the duo- 
denum runs rather far to the nght, and curves downward at an 
angle The stomach tends to double on itself when the patient 
lies prone After six hours there was a trace of the banum 
meal m the stomach The appendix was normal m outline and 
position, and not tender The nght side of the colon went up 
under the diaphragm above the hver (Fig 238 ) There was a 
large amount of gas m the hepatic flexure, 5 or 6 inches m diam- 
eter above the hver The outhne of the right diaphragm was 
seen as a clear arch above the gas, which is much larger than an 
ordinarj' gas-bubble in the stomach At the end of twenty- 
four hours the colon w'as almost empty, and in practically 
normal position, with no gas m the hepatic flexure, and the 
liver fits closely under the diaphragm (The patient insisted 
on usmg a cathartic dunng this twentj-four hours for relief of 
distress, and had several loose stools) Gall-bladder plates 
showed nothing abnormal 
%OL. s — 102 
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The Roentgen examination was repeated m a month, and 
agam after eight months, with cvactl}' the same results, except 
that there was a delay of one or two days m emptying the right 
side of the colon when no catliartics w ere used 

The diagnosis was made of a redundant and xerj' loosely 
attached right half of the colon, which is very variable in posi- 
tion, with frequent pocketing of gas in the hepatic flexure imder 



Fig 23S — Case II Redundant colon with hepatic flcMirc greatl> dis- 
tended with gas above liter Tlie arch of the right diaphragm (D) is just 
abo\c the gas, L, upper liacr border Tlie contents of the colon arc liquid 
and fermenting 

the right diaphragm and above the lixcr The deformity of 
the pylonc region w as considered due to the pulling and tw isting 
of the omentum 

An earnest effort was made to impro\e the patient’s condi- 
tion b}' mental lugiene, rest and scdati\es, and to clicck fer- 
mentation and promote emptjing of the bowel bj a suitable 
diet, mineral oil, enemata and occasional mild la\ati\cs, and 
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to strengthen the abdominal wall and improve muscular tone 
by eserases and supporting corsets We had only partial 
success, there were periods of improvement, with a strong 
tendenc}’’ to relapse Several surgical consultations were held, 
but she deaded tliat she did not suffer enough “to risk an explo- 
ration,” and she vas not urged The striking features of this 
case were the ^er3’• unusual length and position of the hepatic 
flexure, with the pocketing of gas and feces dbove the liver, and 
the unsatisfactor}’' results of treatment Marked neurasthema 
and a redundant colon make a i ery unliappj>- combmabon 

Case in — Mr H J is aged siv^'-eight, with artenosderosis 
and hypertension, with preinous dizzmess, and a cerebral hem- 
orrhage four months before, nith a left hemiplegia from which 
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Fig 239— Case III Peculiar distorted stomach, due to pressure of 
great splenic flexure loop of redundant colon Stomich spherical, deep in- 
cisurt, no clear p>Ioric outline 

he gradually made a complete recoverj’ Ten days ago he was 
seized mth a sudden severe pain m the epigastnum after cany- 
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mg a hod of coal upstairs He vomited rcpeatedl}% the ^ omitus 
was not characterishc, shoiicd low, normal gastnc secretion, 
and contained no blood The pam persisted in varying degree 
for nearlj a week, workmg toward the left side, and especially 
the left upper quadrant He was m bed for a week, and re- 
quired morphm twice The bowels are ordmarily regular, 
as a rule, but he was obstmately constipated durmg tlic attack, 
the abdomen felt blown up, and there w as much gurglmg of gas 




Fig 240 — Case III Peculiar distorted stomach, due to pressure of 
splenic flexure, loop of redundant colon The duodenum apparentlj opening 
off the upper right-hand corner 

Enemata, stupes, glycerm suppositories, and catliartics were 
used, and much gas was passed with relief 1 here was no blood 
m the stool, either gross or occult, and no jaundice lie had 
one suiular attack eight months before, lasting four or fi\ c daj s 
Physical cxammation showed arteriosclerosis, some emph)- 
sema, and an abdomen distended and tympanitic, espcaallj m 
the epigastrium and left upper quadrant, with no definite 
masses or spasm He had a small epigastric hernia which was 
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not tender He was referred to the hospital with the diagnosis 
of probable mahgnant obstruction of the splenic flexure 

Roentgen examination showed a very peculiar stomach 
(Fig 239), almost ^hencal m outhne, with a deep, narrow 
mcisura diwdmg the stomach mto two equal parts, and no 
dear outhne of the pylorus or first portion of the duodenum 
At SIX hours there was a 25 per cent residue m the stomach and 
at twent}’--four hours there were traces of banum stiU m the 



Fig 241 — Case III Redundant colon, with large circular loop at 
splenic flexure Cecum is freel) mobile and occupies midabdomen (Case 
III Sketches were made at fluoroscopic examination, the plates were lost ) 

stomach and m the small intestme, and the colon was well 
filled as far as the splemc flexure, but not bej’ond The left 
diaphragm was a httle higher than the nght followmg the left 
hemiplegia The report of the roentgenologist was probable 
gastnc cancer A second exammation a few daj s later showed 
a stomach of entirely different shape (Fig 240), almost square, 
with no mcisura, and the duodenum apparently openmg off the 
upper nght-hand corner A third exammation of the stomach 
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at the end of a ucek when the attack had subsided showed U 
entirely normal in position and outline and cut plying within the 
normal time A banura enema showed a loosely attaclicd colon 
(Fig 241), with a redundant, circular loop of splenic flexure, 
large in cahber, and almost 8 mclies in diameter, fillmg tlie 
whole left upper abdomen The cecum was frecl}' mobile and 
occupied the middle of the abdomen 

A diagnosis was made of a redimdant colon with a large, 
splemc flexure loop, causmg partial obstruction of the bowel, 
and marked deformity of the stomach by pressure and twisting 
The patient steadily improved The bowels became regular 
and he left tlie hospital in three weeks He was given advnee 
similar to Cases I and It regardmg the care of the bowels, and 
there has been no recurrence of sjTnptoms in tlie last j ear 
The outstandmg features of this case are the advanced age 
of the patient at tlie time of the first attack, the incorrect early 
diagnoses, the very variable deformity of the stomach, suggesting 
at first possible cancer, and later deformity from external sources, 
such as pullmg or twisting, and later still becoming entirely 
normal, the large arcular redundant loop of tlie splemc flaxure, 
the lack of habitual constipation, and the non-recurrence of 
any important symptoms m the last year 

We have seen a much larger number of cases of redundant 
colon of mild and moderate grade witliout severe obstructiv^e 
attacks, but with vanous combmations of constipation, gas dis- 
tress, discomfort or pain m the abdomen, and showmg all kmds 
of loops and kinks mvolvmg the sigmoid, splenic, and hepatic 
flexures We shall only discuss 2 of them 

Case IV. — iirs L £ is a widow with 5 children, living an 
active outdoor life on a large farm A h 5 ’'Stcrcctomy was done 
sLX months ago for fibroids, and a left nephrectomy soon after for 
a damaged ureter Convalescence w’as rapid and complete, and 
she considered herself well until three weeks ago After w-alling 
up a hill and going up a steep flight of steps she had some pain 
and soreness, and a “drawing” feeling low m the right side of the 
abdomen, and felt a mass m tlie right side Her local ply'sician 
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has felt a sausage-shaped mass m the nght flank several times 
in the last three weeks, and sent her m for exaimnation The 
bowels move daily without diarrhea or constipation She has a 
good appetite and there was no mdigestion save ^■ague gas in 
the bowels Senna has been gnen twice followed by four or 
five stools, without change m the mass There was much gas 
in the bowel, and the nght side of the abdomen showed tympany 



Fjg 242 — Case I\ Redundant colon with sigmoid loop (S) reaching up 
almost to splenic fieture 

and shght fulness The whole colon was ^aguel^* tender, but 
no mass was felt on repeated palpation before and after enemata 
A prehmmaiy diagnosis was made of probable postoperative 
adhesions wuth partial obstruction of the bowel 

Roentgen e\anunation showed a \erj- redundant loosely 
attached colon (Fig 242) with a long sigmoid loop, and much 
convoluted rectum There was great diSicultj m givm«r the 
enema on account of gas in the bowel It took nearlj- 4 charts 
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to give complete fillmg and there was a long delay at the junc- 
tion of the sigmoid and descending colon and at both flexures, 
which were filled wath gas, there were no adhesions 

The interesting features of this case are the intermittent 
tumor, which must ha\ e been colon, distended w itli gas or feces, 
eitlier the long sigmoid loop or the obstructed colon abo\c it, 
and tlie reference of pain to the right side of tlie abdomen when 
the actual lesion w as on the left An obstruction m the sigmoid 
region may throw back tlie fecal column into tlie blind end of 
the colon namely, the cecum, and the pain, distress, or dragging 
sensations be referred to tlie right side or right lower quadrant 
The usual treatment was giien, a bulky, soft diet, lubrication 
from abo\e and below with mineral oil, rest, and general seda- 
tives There were only one or two slight recurrences in the 
followmg year, and the patient considered herself well at the 
end of tliat time Ko more masses were felt 

Case V — Mrs E H is a flabby, ratlier fat married woman 
of forty-six, who leads an mdolent life She has been consti- 
pated for years, and has used laxatives Her favorite is an 
ounce of Pluto w atcr daily In the last tw 0 j ears she has had 
much gas in the stomach and bowel, and is an inveterate enbber 
There is some general tenderness and distention, and rumbling 
in the abdomen, which is relieved by rubbing and cncmata 
She has abdominal massage twice a week Occasionallj she 
has severe pain, which is v'anable in position, sometimes in the 
epigastrium, sometimes m the lower bowel It comes most 
often after meals, and is best rehev'cd by an enema, tlicrc is 
much relief if the gas is passed freely, and distress if it is passed 
slowly She has worried about tlie possibility of cancer, and 
has been suspected of gall-stones A barium enema showed a 
ver^' unusual picture of a colon which is loosely attached and 
redundant throughout (Fig 243), with a long sigmoid loop and 
long transverse colon, and a large loose cecum occupymg the 
middle of the abdomen After banum bj mouth the colon took 
tw 0 to four days to empty w itliout laxatives 

We have here all the ordmarj’’ sjTnptoms of a redundant 
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colon — obstm'ate constipation gas distress, pain plus discomfort 
in the abdomen, cathartic habit, relief bj* enemata and abdommal 
massage, and a striking Roentgen picture This patient has 
been much improved bj’^ the usual treatment already^ outhned, 
but could not be kept entirelj* well 



Fig 243 — Case V' Redundant colon with long sigmoid loop, long trans\erse 
colon, and cecum (C) in midabdomen 

Frequency — In looking over 1000 consecutive pnvate gastro- 
intcstmal cases m whom routine histones, physical examma- 
tions, test-meals, and Roentgen examinations are recorded, we 
have found 43 cases with varymg degrees of redundanej* of the 
colon, 9 were se\ere, 34 were moderate or mild This 4 3 per 
cent probably falls short of the number actually present, as 
banum enemata which showed the condition best were gi\en 
in less than one-fifth of the patients This percentage would 
be still further increased if mild and borderline cases were m- 
duded It IS not fair to mclude ptosis cases where the colon is 



1626 


rR^vxKLTx w 


loosel 3 ’' attached, and ^\llere there is onl\ a mild a\tra looping 
at the hepatic flexure or w here the flexures double over in tlie 
erect position This •was recorded 15 times in llie 1000 cases 
Kantor,* in a similar senes of 66S cases, found 9 2 per cent 
of redundant colons The most accurate estimate of frequency 
will come from postmortem studies, since manj' patients witli a 
redundant colon have few or no s\Tnptoms and do not consult a 
doctor, or do not have a suflTicicnth' careful examination to dis- 



Fig 244 — Redundant colon with verj long <;igmoid and descending colon 
loops, one of which pistes in front of tnns\trsc colon 

cover It Br^anth^ postmortem figures gi\e 15 per cent of 
elongated (redundant) colons in 160 cases 

Ihe position of the redundant folds or loop was on the left 
side m the majoritj' of cases, namch', 24, w ith 1 6 in the sigmoid 

« John L Kantor. \ Cliiiinl Stiidv of Somi Coniinon \bnornnIitics of 
the Colon I The Redundant Colon, Amtr Jour Roentg , 1924, xii, p 414 
* John Br\ int, loc cit 
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and 8 in the splenic flexure, this included most of the senous 
cases In 3 there -was general redundancj' of the whole colon, 
and m 16 it mvolved the hepatic flexure Here the folds were 
small and the sjTnptoms mild, with a few exceptions, one of 
which was Case H, where the hepatic flexure passed up between 
the liver and diaphragm (Fig 238) On account of the loose 
attachment of the redundant colon the position and size of the 



F:g 245 — Redundant colon with ver\ long transi'erse colon 

loop vaned greatly at different times, this was particularly true 
of long sigmoids which at one time would coil up m the peMs, 
at another time would reach o^ er to the cecum and agam would 
run up parallel vnth the splenic flexure We have diown in 
Cases I, n, and IH w hat e\traordinar> and ^•a^able defomuties 
of the stomach and duodenum can be produced bj the pressure, 
twistmg, and pulhng of the great colon loops, filled with gas or 
feces (Figs 236 239, 240) 

Contrary to our expectations, there were only 17 women to 
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26 men in the group that is, about 63 per cent were men, and 
only about one-third of the whole group were of the ptotic 
asthenic tj^pe Tlie average or strong physique predominated 
One patient was a professional athlete, another a na\'al officer 
The redundant colon is b}' no means confined to weak people 
Symptoms — Conslipahon was the commonest sjTnptoro, 
being found in 30 cases, or about 70 per cent It usually was 
of many 5 ears’ duration, and tlie patients were laxative and 



Fig 246 — Redundint colon witli long sigmoid ind loose splenic fit 'cure (nrroi\) 
nliich has doubled o\cr, md cecum ntuch slides o\er into left pcKis 


enema habitues Tins is easy to understand on account of the 
mechamcal hmdrance offered to the empty mg of the bowel 
Gas 'Mill abdominal distress was the next sjTnptom, whicli 
was found in 27 cases, or about 63 per cent \Ve have con- 
sidered this also as a partial obstruction symiptom It may also 
be due, as Kantor has pomted out, to poor absorption of intes- 
tinal gases by interference w ith the blood-supply' to the colon, by' 
twistmg and kinking of the colon loops It was often general. 
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sometimes in the upper abdomen, sometimes m the lower It 
was assoaated often with cnbbing and beldung gas, and was 
naturall}’- relieved bj* passmg flatus or the use of enemata 

Pmn VI the aidomcii has been an important S 5 ’mptom, present 
m 27 cases, or 62 per cent This has ^'a^ed m degree from 
mild grumbhng to nolent colics, and has led to many wrong 
diagnoses It has often been general, and sometimes \'ariable m 



Fig 247 — Redundant colon wath enormous cecum (C) occup«ng the middle 

of abdomen 

place, which is easil}' understood from the ^'ar 3 ^ng position of 
the colon loops, and varymg degrees of pressure, tinstmg, ,ind 
obstruction AMien local it has been twice as frequent on the 
left as on the right side As m Case W, an obstruction in the 
sigmoid may throw back the fecal column into the cecum, and 
gi\e pain m the nght lower quadrant No case m this group 
has required operation for acute mtestmal obstruebon (vol- 
^*ulus), but one or two cases have come dangerously near it 
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Vomtling and diarrhea ha\ e also been occasional sjinptoms 
Vomiting occurred in 12, and diarrhea in 4 cases of the group 
These are not distmctn e sjTnptoms, but simply show tlie presence 
of abdommal disturbance and re^ ersed or hurried peristalsis The 
vonutus has not been characteristic, and the diarrhea evidently 
due to colon irritation, or the unloading of a partly obstructed 
bowel ^lucus was occasional!}' present in the feces, but no 
blood 



Fig 24S — Redundant colon of long straight t> pc Note extreme length of 
ascending colon (betn'cen arrows) 

Iiitcnmltcnl tumors w ere a feature in 3 cases An example is 
seen m Case R', ob\aously due to colon loops, or obstructed 
colon tilled w ith feces or gas Serious tumors of the bow cl w ere 
suspected until their nature was disco\ercd 

It IS mteresting to note how \er} closely this group of 43 
cases compares m frequenej , se\, relation to ptosis and asthema, 
colon outhne, and frequenc} of s}Tnptoms w ith the senes of 62 
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cases recently reported by Kantor * "'ft'e must be dealing with 
a definite entity Tvith a quite constant incidence and rlmical 
picture 

Diagnosis. — In not one case m our group has a positive 
diagnoas been made till after the Roentgen evanunation. The 
symptoms are logical and easily understood -when once the diag- 
nosis is made, but are of a general character and not diagnostic 



249 — Redundant co'on with ^•e^^ large hepacc Eexure (H) and long 
sjgiao d loop (S) wh-ch lies in front of cecum. 

alone There is a dose similanty in this respect with the much 
tarer condition, diaphragmatic henna of the stomach 

The redundant colon is a defimte entity which is fairly com- 
mon, which 15 important to remember m constipation and in 
abdominal diagnosis when general abdominal ^-mptoms are 
present or local pamful attaiis It is tery important to avoid 
■rrrong diagnoses of other lesions which produce cohcs or ab- 

• John L. Kantor, loc. at. 
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dorainal distress, or pain, such as disease of the gall-bladder, or 
appendix, or cancer, or diverticuhtis of the colon, and tlius 
a\oid unnecessarj'^ evploratorj' operation and the remo\al of 
harmless organs In no other disease are such stnkmg, peculiar, 
and vanable deformities of the stomach seen except in diaphrag- 
matic hernia 

The Roentgen picture has already been sufficiently empha- 
sized, the position, vanability and extent of the loops of colon. 



Fig 250 — Kcdunclant colon with large, high, hepatic flexure (H) and low 
splenic flexure (S), an unusual type 

the hepatic flexure shdmg up between the Incr and diaphragm, 
the gas distention of flexures and loops, the delay m emptying 
the colon, and the occasional strange pictures of the stomach 
Both banum meal and enema have their place, the meal to show 
the effect of the lesion on the cmptjmg of the bow'el, and the 
enema to fill the whole colon at once and outline the loops If 
the enema is onlj' occasionally used, some cases wall be missed 
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Treatment — ^The bowel must be treated kmdl}' and let 
alone as far as possible, the patient rarely sees this, and has 
nsuall}' “beaten them up” with a long course of laxatn'es and 
cathartics, which have onlj* added to the irritation and spasm, 
and often made matters worse A bulky diet is essential, giAung 
plenty of cooked fruit pulp and mashed vegetables, which are 
often better than coarser food, such as bran and raw ^ egetables, 
when there is much irritation of the bowel Instead of imtatmg 
cathartics ne lubncate the bowel from above and below bj* 
mineral oil b}* mouth and 6-ounce oil injections at bedtime, 
which are retamed, if possible, overnight Enemata we avoid 
if possible, and only occasional!}' use bland enemata of bicar- 
bonate of soda, 2 teaspoons to the quart of warm water, which 
is far less disturbing than the usual suds enema Eest and tome 
measures are needed for the tense, nercous cases, and occasion- 
ally sedatives and belladoima 

The results of treatment have been ver}* satisfactor}* m a 
large majority of the patients, espeaally those of mild and mod- 
erate grade, and even m some of the se^ ere ones, such as Cases I 
and m A glance at some of the Roentgen pictures will diow 
that we can ne^er expect to make such colons anatomically 
normal, but we can often restore normal fimction and make the 
patient ^-mptom free There is always an accidental feature 
m these patients Some of the worst cases with the largest and 
longest loops may go for long periods without dironic s}Tnptoms 
or an acute attack 

Ko surger}', such as the fixation of the colon or resection of 
loops, has been attempted m this group, as it seemed likely to 
make matters worse It is possible that m a rare chrome case a 
resection of a long troublesome sigmoid loop imght be profitably 
done A tmst of the sigmoid (\ohTilus) with senous acute 
obstruction requires immediate surgerj* 
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From nrR IMedical Service, Peter Bent Brigham Hospixai., 
AND THE Biochemical Laboratory, Harvard 3iIedical School 


HOW MUCH DO WE KNOW ABOUT THE RELATION- 
SHIP BETWEEN URIC ACID AND GOUT’* 

I Introduction Garrod The High Level of Circulating 
Unc Acid in Gout The Sidney and the Unc Acid 
n Destruction of Unc Acid Increased Destruction in Gout 
m The Unc Acid Deposits 

IV The Acute Gout Attack Atophan The Dietetic Treat- 

ment 

V Gout Cases with Normal Blood Unc Acid The Diagnosis 

of Gout The x-Ray Picture Not Pathognomomc 

t INTRODUCTION GARROD THE HIGH LEVEL OF CIRCDLAT- 
ING URIC ACID IN GOUT THE KIDNEY AND THE URIC ACID 

The dmical picture of gout will always remam mtunately 
connected with the name of Sir Alfred Barmg Garrod ^ His de- 
scnption of this disease as given m his famous treatise, pubhshed 
m 1860, left practically nothmg to'be added The subjective 
symptoms had already been descnbed m an admirable way two 
centunes before Garrod bj Sydenham, himself a sufferer from 
the disease Modem climaans have merety kept the dassical 
knowledge ahve, transcnbmg it mto present-day medical terms 

As to the theory of gout, we find that aheady before Garrod 
a connection between gout and unc aad was fully recognized 
The presence of urates m tophi of patients suffermg from attacks 
of gout, repeatedlj' proved m a satisfactory waj', was a finding 
too sigmficant to be overlooked or forgotten And it is more 
than possible that Garrod built his well-known gout theory 

• Read, in ibbrcMated fonn, before the New York Academ\ of Medicine 
Januar\ 20, 1925 * ’ 
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more upon these obsen ations than upon lus own blood analj scs 
— at least he had m the former a solid rock to build upon — while 
his estunations of the unc aad content of tlie blood ha^e not 
stood the test of time 

Just as the clmical description of gout has remamcd un- 
changed, so the problem of the underljnng disorder has remained 
unsohed, nothwithstandmg numerous attempts to re\eal its 
secret 

When we* still consider an abnormal clc\ation of the uric 
acid level of the blood as a fact of primai^ importance in the 
mterpretation of this strange disease, we seem to follow Garrod, 
only, modem methods ha\e gi\en us exact knowledge on a 
pomt where Garrod, m fact, operated with a guess — a guess 
which, howe\er, turned out to be correct t 

As IS well known, Garrod mteipreted this lugh blood uric 
acid as bemg due to a xerj' specific kmd of kidney insufficiencj', 
an mabihty to properly exaete unc aad, while other products 
are elmunated m a normal w ay Without any essential changes 
this interpretation has sur^’i^ ed up to the present day, Tliann- 
hauser bemg its most modem supporter 

A more mtunate study of the uric acid excretion, botli m 
different animals and m normal and goutj mdmduals, has 
forced us to adopt a somewhat different view From our injec- 
tion experiments with uric acid solutions it appears that the 
goutj kidney is fully able to excrete any excess of unc acid pres- 
ent m the bodj’- Yet the blood unc acid is conslantlj elci ated 
We, tlierefore, deal witli an imsensitix eness raUicr than with an 
msufficiency This may sound like a rather academic distmc- 
tion A companson of the conditions m different species will 

* The follon mg presentation is cliicfl\ based upon a stud% of the unc 
acid problem b^ Polin, Derick, and m>sclf CJour Biol Chem , I92i, 60, 361- 
471) For the experimental cMdcnce for the conclusions set forth on the 
followng pages the reader is referred to this publication References not 
found at the end of the present paper arc to be found in our joint publication 
t Some readers \m 11 believe this to be an unjustified statement It might 
then be recalled that Garrod demonstrited increased amounts of uric ncid 
in the blood in gout, but at the same time failed to find anv uric icid in the 
blood from different birds, where the unc acid content is about the same as 
in the majont} of gout cases 
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demonstrate what I mean In the goat and m the dog, for 
mstance, the blood is practically free from unc aad (less than 
a mgm per 100 c c ), and stdl uric aad is excreted m the unne 
The kidney m these animals possesses a high sensitiveness for 
circulatmg unc aad, and practically none is allowed to accumu- 
late m the blood That this mterpretation is correct and that 
ehmination rather than destruction of unc acid here is the factor 
concerned is clearly demonstrated by the behavior of the Dal- 
matian dog This anunal destroj^, under ordmary conditions, 
no unc aad, or onlj' minimal amounts of it But m spite of a 
unc acid output more than three times as large as the output of a 
normal man, calculated per kilogram bodj’- n eight, the blood- 
plasma of this pecuhar dog is just as low m unc aad as the plas- 
ma of any ordinary dog Versus this highly effiaent kidney 
the normal human kidney shows a jnost surpnsmg unsensitive- 
ness just for the removal of the unc aad — ^5 5 mgm and even 
6 mgm unc aad per 100 c c plasma bemg a normal finding m 
young, healthy mdiiuduals, h\Tng on an ordmarj' mixed diet 

That this unsensitiveness of the normal human kidney is a 
specific phenomenon concemmg the unc aad alone is mdicated 
by the fact that no analogous difference has been demonstrated 
m the concentration of other waste products m the blood of man 
and of other mammals, when compared under similar dietetic 
conditions 

We are non readj’’ to return to the gout problem, and I hope 

are also able fo agree that mstead of the hj-pothesis of Garrod, 
we are m possession of plam mdisputable facts shonmg a defimte 
unsensitii eness for unc aad on behalf of all human kidneys 
And ne seem to be fully justified m mteipretmg the abnormally 
high le\ el of arculatmg unc aad m gout as a pathologic accentu- 
ation of tins unsensitiveness 

One cannot help wondermg nhether m this behaMor of the 
Iidnej toward the uric aad we have struck a really gieofic 
phenomenon, or whether it is only due to our mabihty that ne 
ha\*e failed to demonstrate the same for other waste products 
as nell There is some further expenmental e\udence, pomtmg, 

I beliei e, m the direction of the former assumption 
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■V^rhen unc aad, jn the fonn 0/ a lithium urate solution, is 
injected lntra^ enouslj- into an animal imder ether, and mth the 
abdominal organs and the kidnej's o^iosed to direct inspection, 
a most interesting obser\ation can be made ^^'hlle the other 
organs show no gross changes, the kidnej's durmg the course of 
the injection rapidlj' become swollen pale, with a shmy surface, 
and qmte hard at palpation From the sectioned kidnej' a 
large amount of clear flmd runs off The chemical analysis 
shows a concentration of unc aad m such a sw oUen kidnej’’ (the 
loss of fluid ha\Tng been prevented bj' freezing the organ before 
any further procedures) amounting to twenty times or more the 
concentration in the blood In sharp contrast to this we find 
all the other organs practically impermeable to unc aad, the 
muscles, only after prolonged evposure to high blood unc aad 
concentrations, coming up to about a tenth of the concentra- 
tions m the blood (in ducks after ligation of the ureters) Re- 
peatmg the experiments with mjcctions of urea and of creatimn, 
we agam meet with results plaang the unc acid in an exceptional 
position The urea and creatinm are not concentrated in the 
kidney tissue in the same way as the uric aad This extra- 
ordinary absorption of unc aad by the kidneys is not a harmless 
process In our animal eypenments, undertaken with laiger 
doses than our human expenments, albuminuna and general 
impairment of the kidney function followed, even complete 
anuna for several hours may dex'elop, especially m goats, the 
kidneys in these animals then remainmg loaded wnth unc aad 
We, therefore, haxe to conceive of the removal of tlie unc aad 
from the orgamsm as consisting of two separate processes, the 
absorption of the uric aad from the blood and a subsequent 
ehmmation from the kidney As shown by the chnical obscn’'a- 
tions and the animal experiments together, these tw'o processes 
can be injured separatel} 

At ordinary unc acid concentrations of the blood this accumu- 
lation of unc aad in the human kidney is quite msignificant, as 
we had occasion to pro\c by several simultaneous blood and 
kidnej' tissue analj ses * This endcntlj means that under or- 

• This material was obtained at nephrectomies through the courtcs\ of 

Dr C Quinb>, of the urological sen ICC of this hospital, and it consisted 
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low letum — three to four daj-s for the former versus one to two 
days for the latter 

From work m other fields we are thoroughl}’ famihar with 
excretion cuives of this kind Galactose, for instance, of which 
the greater part is utilized in the bodj, give rise to a sugar 
excretion that comes to an end in a few hours, while wholly or, 
at least, duefly unusable carbohydrates Folm and Betglund* 
and Benedict and Osterberg® give an excretion cun'e that extends 
over several days The same mverse ratio between the degree 
of destruction m the body and the duration of the excretion by 
the urine has, in an admirable way , been demonstrated also for 
different amids (Fiie®) 

As to the question why the disappearance of the myected 
unc aad is not equally weU explamed as due to retention instead 
of destruction — ^to my knowledge — such an explanation for the 
behanor of the normal human oigamsm has never been suggested 
This, of course, is no reason why it could not be so Only our 
expenmental findmg, that all the essential tissues of the body' 
are practically' impermeable for unc add, has made the retention 
hypothesis lose the ground it earlier might have possessed 
Neither does the unc aad ciu^-e m the blood indicate retention, 
there is no prolonged ele^ ation m the cases with the low elimi- 
nation 

We are accustomed to assume that all normal mdiaduals 
react or ought to react essentially alike From the mjection 
expemnents already referred to it is dear that no stnet rule of 
normahty' can be estabbshed for the handhng of unc add 
Some individuals ha\e a considerably higher destructi\’e power 
than others, m certain mdiMduals there may be no destruction 
at all And so far as we are able to see at the present tune, 
gout may occur just as well m one ^"pe as m another 

We do not know' the decomposition product or products of 
uric aad in the human organism This is a problem just as 
important as it is difficult We know , howe\er from numerous 
esperunents m different animals that, after unc aad mjeebons 
the speed of the destruction of unc aad is roughly proportional 
to its concentration, the more unc aad there is present m the 
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of “chronic contracted kidne}'” or not, v,c ha^e all obsened 
that gout cases of long standing more often show a moderately 
damaged kidne}-^ funcbon than they show a normal one I 
ha\e, therefore, felt that any expenmental contnbution to this 
mvohed relationship wnll be recened with interest, even in a 
purely clmical presentation 

n DESTRUCTION OF URIC ACID INCREASED DESTRUCTION IN 

GOUT 

hlost investigators have observed tliat the daily uric aad 
ehmmation is low er m gout patients than in normal individuals 
This seems to be true for a sufficient number of cases to make a 
low endogenous uric aad output a characteristic feature of gout 
As to the explanation of the phenomenon, it has easily been 
brought into harmony with tlie unc aad retention concept, this 
latter bemg based upon the generally low return of unc aad 
in punn feeding — or mjection — expenments on gout patients 
When we mstead offer the explanation that this low endogenous 
uric acid m gout indicates an mcreased destruction of unc aad 
m this disease, w*e are well aware that we lack the support of 
most earher workers in the field 

We also assume a destruction of unc acid m the normal 
human oigamsm, a standpoint without very much support m 
the modern hterature But from our experiments, where we 
particularlj' avoided usmg as a solvent for the unc aad a sub- 
stance which in itself increases the unc acid ehnunation, the 
conclusion seems a necessaiv’’ one Not only did we find that 
young health}' mdividuals ne^er excreted the full amount of 
unc acid that had been intrav'enously mjectcd, the actual 
recovery varying between 30 and 90 per cent , with an average 
around 50 to 60 per cent , but a close analysis of the course of 
tlie elimmation supports our view and helps m its further de- 
\ clopment — agam in a w ay contrary to the accepted or expected 
one We hav e been used to speak of a “delayed” output of unc 
aad in gout Now it actually turns out so that the indi\iduals 
who excrete the highest percentage of tlie unc acid mjccted also 
continue their excretion much longer than the mdmduals with a 
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meats oa ducks we certainly obtained unc aad concentrations 
m the blood (as high as 225 mgm per 100 c c •) that theoretically 
are out of existence Already the unc acid concentration in the 
blood in uremia, though far behind the amount found m our 
birds, IS high enough (20 to 25 mgm per 100 c c *) to conflict 
with the usual solubihty figures The concentration m uremia 
IS higher than any concentration ever present in gout There 
IS, however, that great difference between these three mstances 
that while the high concentration in ducks has been sustamed 
only a few hours, and m uremia may last a couple of weeks, m 
gout it lasts for half a hfetune or more 

WTiatever maj' be the ultimate explanation, the fact remams 
that the gout patient with 7 mgm uric aad per 100 c c plasma 
shows tophi, while the normal mdimdual with 4 to 5 5 or even 
6 mgm does not 

There are to be found m the human bod}' from puberty on 
wide-spread abnormal deposits of other normal chemical com- 
pounds than unc aad I refer to the deposits of cholesterol 
esters and of hme salts m the early and ad\'anced stages, respect- 
ively, of atherosclerosis WTule gout has been studied much 
more extensively from a chenucal than from a histologic point 
of new, the histopathology has been almost the only hne for the 
study of atherosclerosis, the chemical newpomt being, in fact, 
of very recent date 

WTiat I want to bnng out in this cormecbon is the general 
nature of the mterpretation of this process, as recently outhned 
by Aschoff,* m an admirable lecture, m which he goes nght 
back to Virchow The Virchow-.Aschoff theory or the “imbibi- 
tion theory” requires the combmation of two factors, a mechan- 
ical and a chemical one As a result of mev’itable wear and tear 
the first manifestation of a degenerative tissue change presents 
Itself as a loosenmg of the tissue elements, this bemg followed by 
an imbibition of this area with plasma At this pomt the chem- 

* These figures indicate that there is proportionalK more urea and ei'en 
crcatinin than there is unc acid It therefore is suggestive that n-e have 
here reached a level where there is an approxiinate balance between the pro- 
duction and destruction of unc acid in tnan 
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blood, tlie more rapidh is the destruction going on Apph-ing 
this rcasomng to our gout patients, with a constantly ele\’atcd 
blood uric acid, we see tliat, if they ha^e any power at all to 
destroy uric aad, tliey are simply bound to destroy more unc 
acid than a normal person with tlie same intnnsic power of 
destruction If tins factor is the only one concerned, of course, 
we do not know, but it offers a sufficient explanation botli for 
the low endogenous uric aad and for the low' return after uric 
aad injections 

That these two phenomena are actually connected in this 
simple w ay is further demonstrated by a sort of reverse obscr\ a- 
tion carried out on an exceptional case of gout may oung doctor 
of thirty’ This man has perfectly typical gout attacks and a 
constantly' lugh unc aad level of 10 mgm in his blood, but lie 
has no power whatsoever to destroy uric aad We first found 
that he had the extraordmanly' high endogenous uric aad output 
of I gram a day interpreted tlus as a complete absence 0 / 
any destruction of uric aad and predicted a complete recovery' 
of the uric acid we were gomg to mject We actually recovered 
95 per cent , the best y leld w c hav'C ever had 

in THE URIC ACID DEPOSITS 

So far there has been a positive trend in our discussion of the 
relationslup between uric acid and gout We have built upon 
recognized dmical facts and upon experimental matenal easily' 
accessible to control and repetition It certainly' seems suipns- 
mg tliat tlie first pomt at wliicli we have to admit our lack of 
more than a hypothetic explanation is the problem of the tophi 
and of the unc aad deposits found on tlie cartilages of attacked 
joints 

The very' low solubility' of the unc aad and of iLs sodium 
salts m combination v\ith the elevation of tlie level of tlie circu- 
latmg uric acid in gout seemed to offer a satisfactory cxjilana- 
tion but there is doubt how far tlie test-tube experiments on the 
solubility’ of the urates are transferable to the conditions in the 
organism The concentration of unc acid in the urine docs not 
harmonize with the test-tube experiments, and m our expcri- 
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centration m the blood, coinading with the disappearance of 
the qmptonis, seemed to mdicate a dehmte relationship be- 
tween accumulation of unc aad and the occurrence of the 
attack Only, in normal mdividuals, after takmg atophan, 
there was about the same extra output of unc acid as m the 
gout patient, the latter bemg the only one who was supposed 
to accumulate unc aad m the body, and from the work of 
Swift and his assodates,^ as well as of others, we know* that 
atophan has exactly the same benefiaal effect on an acutely 
inflamed rheumatic ]omt, which has nothing to do with gout or 
unc aad 

There seems to be no doubt that, particularly durmg the 
first, more or less monarticular, penod of gout acute attacks are 
brought about by certam dietetic excesses, but the stnkmg 
thmg IS that it is not onlj' purm-ndi food that brmgs about the 
attacks but also a vanety of other thmgs, particularly wmes 
and other alcohohc beverages, where we entirely fail to recognize 
any cormection with unc aad Durmg a later more poly- 
arthntic stage of the disease, the acute swelhngs of different 
jomts are just as dearly influenced by chmatic conditions as m 
any chrome artlmtis* Thus, neither from experimental facts 
nor from dimcal e^'ldence is it possible to draw any positive 
condusion concemmg unc aad and acute gout 

How does this influence our therapeutic procedures? The 
acute gout attack is, after all the symptom of gout which we are 
called upon to treat Our prescnption of a diet low m punns is 
based upon sound theoretic reasonmg and favorable practical 
espenence The exdusion of a good many other things (wme, 
etc ) from the diet is pure, but correct, empmasm 

Dunng our eipenments we found that most indi\'iduals on a 
punn-free diet, high m protem (eggs, skimmed milk, cheese), 
diow a lower level of orculatmg unc aad than on a purm-free, 
low protem diet (starch and aeam) * The difference may 

*The diet of our subjects n-as balanced so that it differed on!} m the 
protein content To both diets an extra amount of salt vi-as gi«n, onginally 
for the sake of keeping up a fair twentj -four-hour amount of unne, e>'en m 
the low protem diet (Compare Hardmg, V J , Allin, K D , and \an Wjck, 
H B , Jour Biol Chem , 1924-25, 62, 61 ) 
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ical factor comes into effect a sufficient cholesterol concentra- 
tion m the plasma to produce a preapitation of the cholesterol 
esters m the plasma-soaked spots Aschoff virtually assumes 
an elevated cholesterol level of the blood dunng the period when 
these changes particularly take place 

If vre exchange cholesterol for unc aad and the mtima of 
the aorta for cartilage or sjmovial membrane, we have a rather 
satisfactory hypothesis for the occurrence of unc add deposits 
m gout In fact, in the so-called senile degeneration of cartilage 
we have the same t3'pe of an atheromatous process as just 
descnbed for the aorta 

Such a hypothesis is not m contradicbon to the usual text- 
book teachmg, based, I beheve, on Minkowski’s work, that the 
fully developed tissue necrosis is secondary rather than pnmaiy 
to the unc aad deposits Neither is it m contradiction to our 
experimental results, which show'ed that normal tissues in general 
are impermeable to unc aad But it does not explam the 
selective localization of the deposits to cartilage and ^owal 
membranes 

a 

IV. THE ACUTE GOUT ATTACK. ATOPHAN THE DIETETIC 

TREATMENT 

Of the role of the unc aad in the acute gout attack I can 
eiqjress mj^elf very bnefly owmg to our rather lunited knowl- 
edge on this pomt The acute gout attack is not accompanied 
by any change m the usual unc aad level m the patient’s blood 
Another pomt is that mtravenous mjection of unc acid does not 
brmg about any gout attack And, furthermore, when during 
the height of an attack unc aad was mjected mtravcnously, 
causmg considerable mcrease of the unc aad content m the 
joint flmd of the acutely indamed and swollen knee, this pro- 
cedure did not aggraTOte the symptoms, but the attack subsided 
durmg the follow mg twenty-four hours (In fact, the patients 
themselves often thought that the injections had a rather good 
therapeutic effect ) This is m contrast to the conclusions once 
denved from the eJBTect of atophan m acute gout The increased 
unc acid ebmmation and the rapid drop m the unc aad con- 



KELATIONSHIP BETW^EEIf URIC ACID AKD GOUT 1647 


TABLE 1 


Shoxtt g Elevated Plasma Uric Acid tn All Definite Cases of Gout Notice the 
Last Case -s the Only Womar tr the Series The Diagnosis tn the last ard 
Next to Last Cases Remains Doubtful 




Plasma 

Plasma 


Case 

Age 

unc acid 

N P N 

Remarla. 



per 100 C.C 





Mg 

Mg 


23,038, Mr G-r 

70 

14 7 



21,061, Mr K-z 

38 

10 7 



, Dr S-n 

29 

9 6 

24 


10,966, Mr H-n 

43 

9 6 

16 


L I H.Mr B-e 


I ** 3 

49 


22,896, Mr B-th 

48 

9 2 

34 


23,179, Mr S-ds 

68 

8 9 

48 


23,189, Mr G-j 

56 

S 6 

30 


Mr M-r 

54 

8 4 

26 


22,874, Mr M-th 


8 2 

29 


. Mr T-> 1 

39 1 

7 9 

44 


, Mr M-n 

65 

7 8 

28 


, Mr L-d 

57 

7 5 

30 


21,380, Mr B-l 

41 

7 4 

25 


, Dr H-d 

68 

7 2 

27 


25,021, Mr K-cr 

65 

6 6 

27 


23,231, Mr B-k 

53 

6 5 

31 


25,114, Mr S-lon 

38 

5 8 

35 


Two cases where the 

Same, a > car later 

39 

3 5 

23 ' 


diagnosis gout re- 

Mrs L-g 


4 6 

23 


mams doubtful in 
absence of tophi 


figures for a number of cases of chronic arthntis of diflterent 
t^'pes The number of gout cases is not great, but the table as 
It stands is significant enough to show that gout cases with 
normal blood unc acid are ^ er>’- scarce Since many null object 
to this conclusion, I feel compelled to name the sjTnptoms 
uhich I have required for a definite diagnosis Besides a tj’pical 
historj’, which alwaj-s will remam of paramount importance, all 
the cases, except the 2 doubtful ones ha^e shown either tophi 
or pathologically ele\*ated plasma uric aad, or both A good 
many w ise thmgs have been said and wTitten about the sjTnptoms 
which consbtute “a tjpical gout historj*,” and m this connection 
I like to recall an admirable old paper bj* ^lagnus Le\y," 
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amount to as much as 2 mgm per JOO c c of plasma The 
high protein diet also promotes the excretion of uric aad, lea\ing 
less to be destro} ed m the bodj' Earlier we looked upon tins 
point m quite a different naj’-, and considered it most necessary 
to adhere to a lo\\ protein diet, thereby decreasmg the unc acid 
output Whether it is the unc aad itself or its unknown de- 
composition products that arc most liarmful to the gout patient 
m this connection does not matter, the result of the high protein 
diet IS equall}' desirable Its use is limited, however, by the 
often impaued condition of the kidneys m old gout cases Thus 
a control, m the form of non-protem nitrogen or urea determina- 
tions, agamst overtaxation of thcu functional capacity becomes 
necessarj' From the patient’s personal pomt of \icw the high 
protem diet is more pleasant and can be made much less monot- 
onous 

% 

V GOUT CASES WITH NORMAL BLOOD URIC ACH) THE DIAG- 
NOSIS OF GOUT THE x-RAY PICTURE NOT PATHOGNOMONIC 

^ly whole presentation has been built upon the elected 
level of the blood uric acid in gout Now there are cliniaans 
m England, m Germany, and m other places who sec a great 
many cases of gout rheumatoid arthritis, muscular rheumatism, 
rmgrame, and other headaches, and who are rather liberal with 
the diagnosis gout or irregular gout For many of these very 
experienced physiaans the blood unc acid is a symptom without 
great significance 

Furthermore, it must be freely stated that it is but recently, 
and practically only m this country', that the methods for the 
unc acid detemunation in blood ha\e first become sufficiently 
standardized to give consistent results m the hands of clinical 
laboratory workers Fully consistent results will never beob- 
tamed but from plasma or serum The inevitable loss of unc 
aad from whole blood is too v'anable a factor to make whole 
blood determmations completely satisfactory' 

I msert Table I, showing the plasma unc aad values for all 
the gout cases I hav'e observed during the last three y'cars 
For companson I also show Table 2, with the correspondmg 
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TABLE 1 


Shamng Elevated Plasma Unc Actd tn All D^mte Cases of Gout Notice the 
Last Case is the Only Woman in the Senes The Diagnosis in the Last and 
Next to Last Cases Remains Doubtful 




Plasma 

Plasma 

1 

Case 

Affe 

unc acid 

N P N 

Remarks. 



per 100 C.C 

per 100 C.C. 




Mg 

Mg 


23,038, Mr G-r 

70 

14 7 

34 


21,061, Mr K-z 

38 

10 7 

25 


, Dr S-n 

29 

9 6 

24 


10,966, Mr H-n 

43 

9 6 

16 


L I H , Mr B-e 

50 

9 3 

49 


22,896, Mr B-th 

48 

9 2 

34 

1 

23,179, Mr S-ds 

68 

8 9 

48 


23,189, Mr G-v 

56 

8 6 

30 


, Mr W-r 

54 

8 4 

26 


22,874, Mr M-th 

so 

8 2 

29 


, Mr T-> 

39 

7 9 

44 


, Mr M-n 

65 

7 8 

28 


, Mr L-d 

57 

7 5 

30 


21,380, Mr B-1 

41 

7 4 

25 


, Dr H-d 

68 

7 2 

27 


25,021, Mr K-er 

65 

6 6 

27 


23,231, Mr B-k 

S3 

6 5 

31 


✓ 

38 

5 8 

35 


Ttto cases nhere the 

25,114, Mr S-lon 


Same a} car later 
Mrs L-g 

39 

3 5 

4 6 

23 • 
23 j 


diagnosis gout re- 
mains doubtful in 
absence of tophi 


figures for a number of cases of chrome arthntis of different 
types The number of gout cases is not great, but the table as 
It stands is significant enough to show that gout cases with 
normal blood unc aad are very scarce Smee many will object 
to this conclusion, I feel compelled to name the symptoms 
ivhich I have required for a definite diagnosis Besides a tj-pical 
history, which always will remam of paramount importance, all 
the cases, except the 2 doubtful ones, ha\e shown either tophi 
or pathologicall}’’ elevated plasma unc aad, or both A good 
many v ise thmgs have been said and wntten about the symptoms 
which constitute “a tj'pical gout history,” and m this cormeebon 
I like to recall an admirable old paper bj ilagnus Le\'y,‘ 
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TABLE 2 

ShoxinS in iq Cases of Chronic Polyarthritis He Plasn a line Acid Aheays 
Belere Upper Normal Limit The Cases are All epical Cases, Citler 
Pnmary Chronic or Daeloped Out of an Acute Onset Aole jx Cases Out 
of 10 are Women 


Case 

Age 

Plasma 
unc aad 
per tOOcc 


Remarks 

L I H , Mr D > 


Mg 

2 2 

Mg 

20 


■■ Mis R-n 


2-2 

21 


" Mrs Z-k 

44 

2 2 

29 


" Mrs Rd-n 

60 

2 4 

22 j 


" Mr F-n 

5S 

2 5 

27 


" Mrs D-y 

50 

3 3 

22 


, Mrs S-ch 

40 

3 6 

19 


, Mrs H-y 

27 

3 7 

25 

1 

, Mrs S-ky 

50 

3 8 

29 


. Mrs X-y 

38 

3 9 

19 


, Mrs G-n 

32 

4 0 

21 


, Mrs H-y 

45 

4 0 

27 


L I H , Mr B n 

37 

4 1 

32 


, Mrs R-y 

38 


32 


, Mr B-k 

50 


27 


L I H , Mr T-r 

20 


20 


, Mr OB-n 

45 

4 8 

22 


, Mr B-c 

59 

5 5 

29 


L I H , Mr P-s 

79 

1 » 

5 8 

39 



wTritten some twenty-five 3rears ago It was actually due to 
that paper that, m the Out-patient Department, nc started 
to recognize as gout cases elderly men vath what seemed like a 
polyarthntis of late onset and progressive character, vho had 
been treated as rheumatics, for varying lengths of tune 

I ha^e not mentioned the se-ray findings as one of the factors 
to aid m the diagnosis There is still considerable confusion 
concemmg their differential diagnostic value in gout ^^cre 
It correct — as Brugsch® and MuaU bcheic — that the so-called 
punched-out areas m the bone, m the neighborhood of the 
jomts, always represent intraosseal tophi, we should ha\e re- 
ferred to them much earlier in this rc\ncw But in spite of 
creditable work, by ^lunk, on their histologic structure, their 
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pathogenesis is not indisputable Their not infrequent occur- 
rence also m cases of chronic arthntis, as demonstrated by 
Strangeways“ and others, “ as well as m cases of more obscure 
bone lesions, depnves these empty spaces m the film of their 
pathognomomc significance, and makes the mteipretation, so 
far offered, either ■wrong or incomplete Unfortunatel}’-, the ex- 
cellent work of Strangewa}'^ and his assoaates, perfectly defi- 
mte in its result on this pomt, has remamed almost unkno'wn 
Before closmg allow me, if you please, a remark on a question 
of nomenclature We frequentty^ meet ■with the expression 
“unc and diathesis ” From the waj’^ it is used one easily gams 
the impression that it is intended to signi^’- somethmg we do 
not know We are aware of no proper use of the espresaon 
other than as a sx-nomun for gout, and as such it is better when 
not used 

I ha\e tried tonight to corrdate eipeiimental results ■with 
chmcal facts There is for any subject always the need of a 
theoretic consideration Even if the theory, as usually, is in- 
complete, and perhaps eventually turns out to be ■wrong, never- 
theless It rmght seri'e the useful purpose of mappmg out the 
atuation as it is todaj', thereby diowmg the pomts where new 
attacks ■will have to be made for the further eluddation of the 
problem of gout 
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